Cultural plant geography of the middle Appalachians by Robison, William Condit
Boston University
OpenBU http://open.bu.edu
Theses & Dissertations Dissertations and Theses (pre-1964)
1960
Cultural plant geography of the
middle Appalachians
https://hdl.handle.net/2144/28133
Boston University
BOSTON UNIVERSITY 
GRADUATE SCHOOL 
Dissertation 
CUL'lURAL PLANT GEOGRA"PHY OF THE MIDDLE APPALACHIANS 
by 
WILLIAM CONDIT ROBISON 
A •. B., University of California, Los Angeles, 1936 
M.A., University of California, Berkeley, 1949 
Submitted in partial fulfillment of the 
requirements fo~ the degree of 
Doctor of Philosophy 
1960 
• 
ii 
:APPROVED BY 
FIRST READER 
SECOND READER 
... ~g~·~················ Professor· of Biology 
FOREWORD 
This study was supported in part by the U.s. Army Quartermaster 
Research and Engineering Command, and my thanks are due Dr-. 'Austin 
Henschel, Chief of the Environmental Protection Research Division, and 
Dr. Peveril Meigs, Chief of ~he Regional Envionments Research Branch, 
for their cooperation. Additional support was received from the Calif-
ornia Veterans Educational Institute. 
I am indebted to Dr. Hugh M. Raup, Director of the Harvard Forest 
at Petersham, Massachusetts, for use of the librar,y and facilities of 
the Harvard Forest and for the benefit that I derived from discussions 
with him. Dr. W. s. Flocy, University of Virginia, kindly made available 
to me the facilities of the Blandy Expefimental Farm at Boyce, Vlirginia, 
during my field studies. Mr. John C. Wyllie extended to me the use of 
the excellent libraries o~ the University of Virginia. Miss Miller of 
the Historical Society of Pennsylvania assisted in my use of the Bartram 
Papers. The staffs of the Chenecy Libracy at Boston University, the 
Quartermaster Technical Librar.v at Natick, and the Herbarium Library of 
Harvard University were ver.y helpful in locating source material. 
Personnel of the u.s. Forest Service who were especia~ly helpful in 
furnishing information in the field were District Ranger Jack Godden, 
Monongahela National Forest, and Mr. K. G. Reinhart, Fernow Experimental 
Forest. Other members of the Forest Service, the various State Highway 
Departments, and State conservation agencies willingly answered questions 
and made data available to me. 
I also wish to express appreciation to Dr. Carl Epling, University 
iii 
of California at Los Angeles, for reviewing portions of the draft of this 
dissertation and for initially stimulating my interest in Plant geography; 
to Dr. John c. Goodlett, Johns Hopkins University, for helpful suggestions 
in planning the study; to Dr. Gary s. Dunbar, University of Virginia, for 
suggestions as to sources of data; to Dr. Earl L. Core, West Virginia Uni-
versity, for making available his "Outlines of the Flora of West Virginia;" 
to Professors A. B. Massey and Henry s. Mosby, Virginia Polytechnic Insti-
tute, for their advice and suggestions; and to Professors Stuart K. Harris 
and George K. Lewis, Boston University, for their guidance and careful 
review of the manuscript. 
The base for the maps used in this study was drafted in final form by 
iv 
Mr. Aubrey Greenwald, who also assisted with some of the other cartographic 
work. The physiography shown on the base map was adapted from a physiographic 
diagram drawn by Dr. Edgar Bingham for the Office of the Quartermaster General. 
'W.C.R. 
CONTENTS 
CHAPTER I. INTRODUCTION 
1. Nature of the problem 
a. Man as an agent of vegetation change 
b. Aims of the study 
c. Method of investigation 
.. 
2. Terms and concepts 
a. Cultural plant geography 
b ... Natural vegetation and the climax concept 
c. Original, prmeval, and prmitive vegetation 
d. Categories of vegetation 
3. Research methods in cultural plant geography 
a. Pollen analysis 
b. Virgin stands and relicts 
c. Historical records 
· d. Land surveys 
e. Place names 
f. Comparative pictures 
g. Plant indicators 
h. Combination of methods 
4. Related studies in the Middle Appalachians 
a. Taxonomic authorities 
b. Studies of regional vegetation 
c. Studies of particular plant communities 
CHAPTER II. THE MIDDLE APPALACHIANS AS A GEOGRAPHIC REGION 
1. Delmitation of the area 
a. Location 
b. The Appalachian Highland 
c. Other types of regionalizatio~ 
d. Limits of the study area 
2. Description of subregions 
a. The Piedmont 
b. The Blue Ridge 
c. The Great Valley 
d. The Parallel Ridges 
e. The Allegheny Upland 
page 
l 
1 
3 
5 
6 
6 
9 
12 
16 
18 
19 
20 
2l 
24 
25 
26 
27 
28 
30 
30 
31 
32 
34 
34 
36 
37 
3$ 
42 
44 
•45 
i,48 
50 
51 
v 
3. Drainage 
a. East-flowing rivers 
b. West-flowing rivers 
4· Climate 
a. General characteristics 
b. Variability 
c. Unusual phenomena 
5. Culture 
a. Distribution of population 
b. Communication patterns 
c. Land tenure 
CHAPTER III. BIOTIC REGIONS AND 'IHE PRlMEVAL FOREST 
1. Introduction 
2. Classification of biotic regions 
a. Merriam's life zones 
b. Biotic provinces and biomes 
3. Vegetation regions 
a. Ecological delimitations 
b. Economic delimitations 
c. Comparison of maps 
4. Primeval vegetation of the area 
a. Spruce region 
b. Northern hardwoods 
c. Central hardwoods 
d. Yellow pine-hardwoods 
e. Treeless areas 
5. Summary 
CHAPTER IV. INDIANS AND THE PRECOLONIAL FOREST 
1. Theories and assumptions 
a. The "unbroken forest11 
b. Deforestation by Indians 
2. Evidence of explorers 
53 
53 
56 
57 
57 
62 
63 
68 
68 
69 
71 
79 
so 
so 
S2 
84 
S4 
93 
96 
102 
102 
107 
109 
112 
114 
115 
117 
117 
119 
124 
vi 
vii 
a. Captain John Smith 124 
b. John Lederer 128 
c. Batts and Fallam 139 
d. The Spotswood expedition 142 
e. Col. William Byrd 144 
f. Dr. Thomas Walker 146 
g. Christofer Gist 148 
.3. Evidence from maps 150 
4. Analysis by subregions 154 
a. The Piedmont 154 
b. The Blue Ridge 157 
c. The Great Valley 158 
d. The Parallel Ridges 162 
e. The Allegheny Upland 16.3 
5. Conclusions 164 
CHAPTER V. THE PERIOD OF SETTLEMH:NT 
1. Historical background 168 
a. Trends of settlement 168 
b. Routes to the west 169 
c. Decline of Indian influence 171 
2. Sources of observations 17.3 
a. Botanical explorers 17.3 
b. Other travelers 175 
.3. Causes of change in native vegetation 177 
a. Clearing for agriculture 177 
b. Fire 179 
c. Routes of travel 181 
d. Charcoal and the iron industry 182 
e. Railroads 18.3 
f. Other uses of forest products 184 
4. Introduction of exotic plants 188 
5. Summary 19.3 
viii 
CHAPTER VI. THE LAST HUNDRED YEARS 
1. The Civil War and its effects 194 
a. Consumption of forest products 194 
b. Forests and operations 195 
c. Results of the war 204 
2. Logging and wood utilization 209 
a. The lumber industry 209 
b. The wood pulp industry 215 
c. Charcoal 217 
d. Other wood products 217 
3. Other destructive influences 220 
a. Fire 220 
b. Diseases 226 
c. Strip mining 230 
~-4. The conservation movement 231 
a. Agitation and inventory 231 
b. National forests 233 
c. State activities 235 
d. Recreation 236 
5. Summary 237 
CHAPTER VII. CULTURAL VEGETATION OF THE MIDDLE APPALACHIANS 
1. Types of cultural vegetation 240 
2. Indigenous plants 244 
a. Succession on disturbed land 244 
b. Noxious plants 257 
c. Planting and protection 260 
3. Exotic plants 264 
a. Herbaceous species 264 
b. Woody species 267 
4. Landscapes of cultural vegetation 272 
a. Pasture savannas 273 
b. Lower-slope forests 276 
c. Forest plantations '::299 
d. Forest clearings 
e. Spruceland barrens 
f. Roadside margins 
g. Honeysuckle landscapes 
5. summacy 
BIBLIOORAPHY 
ABSTRACT 
2S3 
2S5 
2S7 
290 
293 
296 
311 
ix 
LIST OF MAPS 
Map 1. Principal physical features 
Map 2. Physiographic regions 
Map 3. Major soil types 
Map 4. Major drainage basins 
Map 5. Mean temperature, January 
35 
43 
46 
54 
5S 
Map 6. Mean temperature, July 59 
Map 7. Mean annual precipitation 61 
Map S. Public land 73 
Map 9. Life zones according to Merriam Sl 
Map 10. Vegetation areas according to Shreve SS 
Map 11. Natural vegetation according to Zon S9 
Map 12. Forest regions according to Braun 91 
Map 13. Major forest types according to U.S. Forest 
Serfice 97 
Map 14. Routes of explorers 129 
Map 15. Facsimile of John Lederer's map of his travels 
in 1670 13S 
Map 16. Facsimile of northwestern portion of the Frye-
Jefferson map of Maryland and Virginia, 1755 152 
Map 17. Routes to the west 170 
Map lS. Battlegrounds of the Civil War 196 
Map 19. Facsimile of the Hotchkiss map of Vicinity 
of Fisher's Hill, 1S64 ' 203 
Map 20. Areas of virgin forest in 1910 234 
X 
LIST OF PHOTOGRAPHS 
Figure 1. Northern Blue Ridge and Shenandoah Valley (airphoto) 74 
Figure 2. 
Figure 3. 
Figure 4. 
Figure 5. 
Figure 6. 
Figure 7. 
Blue Ridge in vicinity of Front Royal, and a portion 
of the Piedmont ( airphoto) . 
Middle Shenandoah Valley5 Massanutten Mountain, and the Blue Ridge (airphoto 
Typical terrain of the Parallel Ridges (airphoto) 
Allegheny Front and a portion of the Allegheny 
Upland ( airphoto) 
Stand of virgin red spruce near Gaudineer fire 
tower, Monongahela National Forest 
Forest in Ramseys Draft Natural Area, George Wash-
ington National Forest 
Figure 8. Dead chestnut tree with sprouts growing from the 
75 
76 
77 
78 
105 
111 
roots, Shenandoah National Park 113 
Figure 9. Maryland Heights, about 1865 199 
Figure 9-A. Maryland Heights in 1959 201 
Figure 10. Loudon Heights, about 1865 200 
Figure 10-.A:. Loudon Heights in 1959 201 
Figure 11. Vicinity of Davis, West Virginia, in 1883 212 
Figure 11-A. The same area in 1959 212 
Figure 12. Small sawmill west of Bridgewater, Virginia 
Figure 13. Charcoal ld.lns near Parsons, West Virginia 
Figure 14. View from Canaan Mountain, West Virginia 
Figure 15. Summit of Spruce Knob, West Virginia 
Figure 16. Pasture on Back Allegheny Mountain 
218 
246 
246 
249 
Figure 17. Young stand of Virginia pine along Cowpasture River 250 
Figure 18. Pure stand of tuliptree north of Elkins 252 
Figure 19. Young forest of pioneer species on the Blue Ridge 254 
xi 
xii 
Figure 20. Overgrazed pasture on Blue Ridge south of Shenan- 255 doah National Park 
Figure 21. Pasture invaded by Kalmia latifolia, near Franklin 258 
Figure 22. Ridge of Sitlingtons Hill, near McDowell, with 
pasture invaded by·brambles 261 
Figure 23. Meadow just below summit of Spruce Knob 266 
Figure 24. Ailanthus along roadside 270 
Figure 25. Farmland in upper Shenandoah Vall~y near Harris&n-
burg, with hillsides invaded by re9,-cedar 274 
Figure 26. "Pasture savanna" in mountains near McDowell 275 
Figure 27. Typical "pasture savanna" in Shenandoah Valley 277 
Figure 28 •. Red-cedar invading pasture on hills. near Strasburg 278 
Figure 29. Young Plantation of red pine on road to Spruce 
Knob Lake, West Virginia 280 
Figure 30. Plantation of red and white pines, George·washing-
ton National Forest 282 
Figure 31. Plantation of.Norway spruce near Davis 284 
. 
Figure 32. Man-made disturbances of forest near Clifton Forge 286 
Figure 33. Road cut in Blue Ridge being occupied by black birch 289 
Figure 34. Japanese honeysuckle invading harqwood forest 291 
Figure 35. Airphoto of Fishers Hill area, Shenandoah Valley, 
in 1947 292 
LIST OF TABLES 
Table I. Comparison of classifications of biotic and vegetation 
regions 98 
Table II. Number and causes of forest fires in 1958 224 
CHAPTER I. JNTRODUCTION 
1. Nature of the problem 
a. Man as an agent of vegetation change 
The distribution and character of vegetation over the surface of 
the earth are a result, to a degree that varies widely from place to place, 
of "that most potent 0f modern factors, the activity of man.u1 This factor 
has long been recognized as being paramount in some areas, while elsewhere 
its effects are either not apparent or so subtle as to be scarcely recog-
nizable. Braun-Blanquet has declared that Uin all records of vegetation 
one should first attempt to account for the degree of human influence.u2 
This sentiment is echoed by Wulff, who believes that attempts to explain 
floristic anomalies should start by asking whether they can be ascribed 
to human activity; if this be the case, "we have no need to delve into 
complicated -paleogeographical and paleoclimatological problems.n3 
The human factor in plant distribution was described in the 19th cen-
tury by such scholars as Marsh (1864), who was especially concerned with 
destructive changes brought about by man, and de Candolle (1855), the 
great pioneer in the botanical study of plant domestication. It is appar-
ent from these two examples that the subject can be studied from a wide 
range of points of view--from the geographer's interest in areas and land-
scapes to the botanist's concern with species and the behavior of individ-
1 E. V. Wulff, An Introduction to Historical Plant Geography (translation, 
1943), P• 102. 
2 J. Braun-Blanquet, Plant Sociology; the Study of Plant Communities 
(translation, 1932), P• 278. 
3 Loc. cit. 
1 
ual plants. Recent and contemporary students have considered human in-
fluences on vegetation in connection tiith studies of agriculture, soil 
erosion, forestry, climatic variation, and the rise and decline of civi-
lizations. Yet this factor is ignored in some writings on plant geography 
(e.g., Cain, 1944), while other writers claim that it has been ugreatly 
l 
exaggerated"• 
The effects of man an present-day vegetation are fairly obviGus in 
most places, at least to the trained observer, but the farther back in 
history one goes, the greater is the possibility for disagreement as to 
the significance of the human factor. Three hundred and fifty years ago 
the eastern part of North Americaw~s occupied by a relatively small 
pt;>pulation of Indians who subsisted by hunting and fishing supplemented 
by a partially sedentary agriculture. Dansereau2 expressed a widely held 
opinion when he stated that the hunting and fishing level of human eco-
nomic development involves but little modification of the biotic environ-
ment. On the other hand, Saue;3 has expressed the view that ttplant 
ecology has taken too little account of the directional modification of 
vegetation ef which man is capable. The capacities of preagricultural man, 
in particular, may be underestimated in this respect. • .u This view has 
gained a number of adherents such as Day (1953), Stewart (1951), and Rost-
lund (1957). 
l Wulff, P• ll3. 
2 P. Dansereau, Biogeography; An Ecological Perspective (1957), P• 259. 
3 c. Sauer, "A geographic sketch of early man in .America,n Geog. Rev., 
vol. 34 (1944), P• 554. 
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The influence of settlement by Europeans is similarly disputed. 
While the destructive effects of pastoralism, timber cutting, and some 
systems of agriculture have been documented by observers in many parts 
of the world,1 the effects of these activities in' the United States are 
much less clear. Much has been written about the "destructive hand of 
manu and its effects in increased severity of floods, accelerated soil 
erosion, and intensified climatic extr~mes, and in the sociological 
results of rural slums and land abandonment. Nevertheless, on the basis 
of studies in Black Rock Forest on the Hudson River, Hugh Raup concluded 
that despite a long history of land use in the area, "there is consider-
able evidence that the local arrangement and composition of the types 
fOf vegetati~ have persisted with little modification since pre-colo-
nial times" • 2 
These differences of opinion indicate that the truth concerning the 
effects of human activity in a given area cannot be reached by general-
izing from observations made elsewhere but only by close study of the 
history and present vegetation of the area concerned. B,y piecing together 
the results of such studies in a number of areas, some valid conclusions 
may eventually be possible concerning the influence of man on the vegeta-
tive cover of the earth. 
b. Aims of the study:. 
The present study was undertaken to determine the effects of 
1 A. number of examples are given by E. Graham in Man's Role in Changing 
the Face of the Earth (1956), PP• 677-691. 
2 H. M. Raup, Botanical Studies in the Black Rock Forest, (1938), p. 101. 
human occupance on the vegetation ef a mountainous portion of the eastern 
. 
United States. The area selected for study is the middle part of the 
physiographic division known as the Appalachian Highland. It includes a 
more or less central segment of the parallel ridges and valleys that make 
up both the Newer and Older Appalachians, and marginal portions of the 
adjacent Piedmont Plateau to the east and the Allegheny Upland to the 
. 
west. A more precise delimitation of the, area and a summary of the 
features that give it geographic unity are presented in Chapter II. 
The principal focus of this study is on the geographic aspects of 
vegetation, that is, on t~ose characteristics of the plant cover that 
contribute to the visible landscape and its areal differentiation. Human 
occupance and activities can bring about changes in the plant covE;lr :in 
two princip~l ways::. (1) by changing the species composition of the 
vegetation, either by eliminating certain species or by introducing 
others (either native or exotic), or both; and (2) by changing the morph-
ological features of existing stands of species, as for example by re-
placing a mature forest of large, widely spaced trees with a young, dense 
growth of t~e same species. Both of these types of processes are commonly 
involved in any change :in vegetation, whether caused by human or natural 
agencies, but one or the other is usually of greater importance in a given 
situation. 
In each major period of histor,r,1 man has affected the vegetation in 
distinctive ways and in different parts of the area. Therefore, after 
first considering the aims of the study and the geography of the area, 
1 The words "histor,rtt and "historic11 are used :in this dissertation to 
refer only to the period of human history. 
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this dissertation is divided into sections that discuss, respectively, 
the vegetation that was present before man appeared on the scene, during 
the time of Indian occupance, in the period of settlement by Europeans, 
and in the "modern~' period of the past hundred years. The human influ-
en~es that were effective during these four periods find a summation in 
the "cultural vegetation" of today, which is analyzed in the final section. 
The principal aim of the study is thus to determine the extent to 
which the present aspect and composition of the vegetation are attribu-
table to the human factor~ Subordinate to this central objective are two 
secondar,r aims1 to determine the relative importance of various human 
activities in changing vegetation, and to test various methods of study-
ing the vegetation of past periods of human histor,r. 
c. Method of investigation 
The research on which the conclusions of this study are based 11as 
conducted along two general lines~ library study of historical sources 
and field study of the exist:ing vegetation. The various methods that 
other investigators have used in studies of cultural plant geography are 
discussed in a later section of this chapter, and each is reviewed briefly 
as to its applicability to the present problem. While various sources 
such as' maps, place names, and old photographs were used in the present 
study, the principal source of historical data was in the form of travel 
accounts and other narratives by early explorers and travelers. Conclu-
sions of later writers, in some cases based on some of the same materials, 
were examined and critically reviewed. 
The comparison of present vegetation with that of past periods gives 
the best indication of the changes in vegetation during historic times. 
5 
Field study therefore supplemented the use of historical sources, adding 
the dimension of time to earlier accounts of the vegetation of specific 
places. Types of data that were especially noted in the field included: 
presence of exotic species in sufficient abundance tq give character to 
the plant landscape, absence of species noted as dominant at earlier 
periods, changes in formation (e.g., forest to grassland and vice versa), 
changes in density of forest and size of component trees, and relation 
of changes in vegetation to terrain and local histor.y. 
The methods used were limited somewhat by the larg~ size of the study 
area, which is ef such magnitude that the intensive type of investigation 
that migh~ be made in an area of only a few acres was not practicable. 
As such studies have been made by others in several places within the 
Middle Appalachians, an important part of this investigation was to re-
view these studies and integrate them into t~e broader picture of the 
area as a whole. 
2. Terms and concepts 
a. Cultural plant geographz 
Although studies of the effect of human occupance on vegetation 
have appeared from time to time for many years, no generally accepted 
term has been used to designate this field. In the 19th century certain 
authors such as Stromeyer and Flahault used the phrase llhistorical plant 
geographyn for the subject here discussed. However, Wulff1 objected to 
limiting this term to the period of human existence; follmving the pre-
cedent of Schouw and Hayek, he applied "historical plant geographyn to a 
1 .2£.• cit., P• 3 passim. 
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broader field embracing the "development 0f present-day vegetation in its 
historical and geographical perspectives." This field, in Wulff's view, 
is closely related to historical geology, and "begins its work at the 
point where pale0botany leaves off." 
To avoid further confusion, the writer proposed the tei'lll "cultural 
plant geography" for studies that relate vegetation to human influences.1 
The term was suggested by Cumberland's phrase "cultural vegetati0nn as 
used in his study of the changes that human intervention has brought 
about in the vegetation ef New Zealand.2 Although he did not define the 
tei'lll precisely, Cumberland used "man-made vegetation." as its equivalent~ 3 
implying that the present vegetation of the islands is largely a result 
of human activity since 1840. 
Cultural plant geography is an aspect of ~lant geography having 
special interest and significance to the geographer. As Carl Sauer4 
pointed out in his presidential address to the Association of American 
Geographers, 
"A. special problem of the alteration of the land by IJlan is 
the relation of culture to plant and animal ecelogy. There are 
1 w. c. Robison, "A geographical approach to plant geographytt (abstract), 
Annals Assoc. !m. Geog., vol. 48 (1958), P• 286. 
' 
2 K. B. Cumberland, "A century•s change: natural t0 cultural vegetation 
in New Zealand," Geographical Review, vol. 31_.(1941), pp. 529-554. 
3 Ibid., P• 543. 
4 C. o. Sauer, ltForeword to historical geography, tt Annals Assoc. Am. 
Geog., vol. 31 (1941), P• 19. 
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questions in this field that may be reserved to the plant or 
animal specialist. The historical geographer, however, must 
take this topic into account in s0 far as he is able to deal. 
with it and, since he works deliberately with historical data, 
he may encounter evidence that the ecologist will not. • •" 
Ecologists, f0resters, anthropologists, and others have also, in 
recent years, shown a healthy regard for historical evidence, so cultural 
plant geography cannot be regarded as an exclusive province of the geog-
rapher. Nevertheless, it has close·affinities with both cultural and 
historical geography, and is a field in which the geographer is equipped 
to make contributions. The widespread interest in this phase of plant 
geography on the part of students in the biological, social, and earth 
sciences, as indicated by an increasing number of published articles in 
the field, suggests that it qeserves recognition as a branch 0f plant 
geography coo~inate with the recognized subdivisions of floristic, 
ecological (or physiological}, and historical plant geography. 
A distinction should be made at this point between cultural plant 
geography and agricultural geography. The latter is essentially a part 
of economic geography, concerned with the relationship between crops and 
particular areas • In this study, planted crops having annual cycles are 
considered only to the extent that they displace the natural vegetation. 
Although obviously "cultural vegetation", their study is regarded as pri-
marily a part 0f agricultural geography. On the other hand, plantings 
that involve commitment of an area to a given type of vegetation for a 
period of years, as forest plantations or orchards, are considered to 
fall within the province of this study. Plantings that show indications 
of naturalization are of particular interest to the cultural plant geog-
rapher. 
8 
Just as Cumberland's map of cultural vegetation in New Zealand included 
certain land use categories such as Ulong and short rotation pasture 11 , the 
present study also involves questions of land utilization. Land use, in 
fact, is merely the visible expression of man 1s occupance of the land, 
and thus is the most direct way of representing his effect upon the vege-
tation. 
b. Natural vegetation and the climax concept 
The need for a critical examination of the meaning and use of the 
term "natural vegetation" has been pointed out by Rostlundl, for nas 
employed on most of the vegetation maps of North America the term is not 
precise: what these maps represent as 1natural 1 is a vegetation that has 
been under the influence of human activity for many eenturies.n Actually 
it cannot be said with certainty just what these maps are supposed-to 
represent, for in almost none of the numerous atlases that contain maps 
of "natural vegetation n on a centinental or world seale is the term de-
fined. Rostlund~ believes that as the term is most commenly understood 
it means "a vegetati0n unaffected by mann.2 Many writers imply this, 
assuming that the term is equivalent to ttclimaxlt vegetation. 
The concept of climax vegetation has become widely accepted in the 
sense of a stable type of vegetatien that is in complete "adjustment" to 
its environment (especially climate) and reproduces itself indefinitely 
as lang as man does not interfere or the climate does not change. It is 
1 E •. Rostlund, liThe myth of a natural prairie belt in Alabama: an inter-
pretation of historical records", Annals Assoc. Am. Geog. vol. 47 (1957), P• 409 (footnote). 
2 Lo·c .... cit. 
9 
thus the end-product of ttsuccessionu or vegetation change, i.e., "the 
replacement of one community by another as a result of natural and pro-
gressive (rarely, regress_ive) development.n1 
With the development of ecology and the science of vegetation, this 
convenient interpretation has been found increasingly inadequate in many 
situations. Some ecologists have met these problems by postulating 
numerous different kinds of climaxes, others by revising the meaning of 
the word itself. Egler2 rejects the climax concept altogether, because 
"the idea has ceased to be a useful hypothesis". Hugh Raup, while recog-
nizing many well-documented short-term successions, has found so many 
sources of disturbance to vegetation that he believes the theoretical 
climax rarely has an opportunity to develop.3 These disturbances, which 
may be either natural (e.g., hurricanes, floods) or man-made (fire, 
clearing for agriculture)~ tend to be frequent enough to be within the 
life spans of the plants concerned, and thus prevent the supposed climax 
or state of equilibrium from being realiz-ed. 
The dilemma that these conflicting ideas present to the ecologists 
is unconsciously demonstrated by Cooper,4 wh0 states that umodern ecol0gy 
1 L. Braun, •:!Deciduous Forests of Eastern North America\"J; (1950), P• 12. 
2 F. Egler, ttArid Southeast Oahu Vegetation, Hawaii", Ecological Mono-
graphs, vol. 17 (1947), P• 389. 
3 H. Raup, in verbal discussion, 1956. 
4 W. s. Cooper, "Man's use and abuse of native vegetation: the lessons 
of the past and the prospects for the future'', JN: Conservation of 
Renewable Natural Resources (1941), pp. 9-10. 
10 
has developed a concept of far-reaching importance: that the community 
is not a static thing, but in a state of constant change, developmental, 
in naturen, while on the next page he explains the climax idea by saying 
that after varic:ms successions, ltf'inally a coilliJ1unity becomes established 
which may remain essentially unaltered for thousands of yearstt! 
Whittaker,1 in a comprehensive appraisal of various views on the subject, 
has attempted te give meaning to the word ttclimax" in the light of recent 
evidence and thinking. The original appeal ef the concept, however, was 
in its ver,r simplicity, and if the evidence forces us to abandon this 
simplicity there is little reason to use the word, at least in a study 
such as the present ene. Therefore it will be us~d in this paper only 
in discussion of those writings in which it is employed. 
Returning to the concept of natural vegetation, we must ask what 
meaning this term can have if we do not regard it as the theoretical 
climax. The Forest Service and the Society of American Foresters, in 
their efforts to set aside and preserve "natural areasu2, use the term 
in the sense assumed by Rostlund, i. e., a vegetation undisturbed by man. 
The makers of the numerous vegetation maps already referred to are in a 
somewhat different positien, fer the areas that they show have generally 
been subjected te more er less human disturbance fer long periods of 
time. Yet these maps invariably show the world or its centinents as 
covered solidly by "naturalll vegetation of one type or another, excepting 
only the areas of water, ice, and bare rock. As the nature of the pri-
11 
1 R. H. Whittaker, IIA consideration ef climax theor,r: the climax as a 
population and pattern," Ecologic~l Monographs, vol. 23 (1953), PP• 41-78. 
2 "Forest Reserve Programtt, Science, vol. 130 (1959), p. 258. 
mevalYegetation in many areas can only he surmised, even when the newer 
methods in cultural plant geography are employed, it is clearly unsuitable 
as a basis for world maps of "natural vegetation"• 
Cooper1 has suggested a reasonable solution to this question. To 
him, "the vegetation-complex that now clothes the continent {of. North 
Americ~, though very different from what it was three centuries ago, is 
still the natural vegetation of the cont.inent.u In other words, natural 
vegetation is that which grows spontaneously today in uncultivated or 
otherwise relatively ~disturbed areas. ~acking any standardized usage 
of the term, this will be the sense in which it is used here. It will 
be understood that the term refers to indigenous plants only. Further-
more, it mu~t be assumed that the vegetation has been e~tablished for a 
long enough period to have passed through ~ short-term successions 
that may have followed a disturbance of the area. 
c. Original, prime:val, and primitive vegetation 
Like "natural" vegetation, the concept of "original" vegetation 
is also surrounded by a lack of clarity in definition. Nevertheless, 
most writers who use the word--usually without benefit of quotat~on 
marks--appear to have a definite meaning in mind and to assume'that the 
reader shares this conception. Occasionally a note of qualification is 
included, as in the following explanation by Finley:::2 
UActually, in the literal meaning of the word, it would be im-
possible to determine the nature of the original vegetation, 
1 QE.• cit., P• 7 • 
2 R. w. Finley, The Original Vegetation Cover of Wisconsin, (Univ. of 
Wisconsin, 1951, unpublished), P• 2. 
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since vegetation is a dynamic feature constantly subject to 
change with its origins lost in antiquity. But the problem here 
is to shew it in its native condition in the latest attained 
phase of its development before its destruction and exploitation 
by white men.'' 
It is assumed here that in the quotation ab0ve Finley speaks for all users 
0f the term "original vegetation". Disagreement and speculation, how-
ever, surround the question of the extent te which the vegetation of 
North America was altered by the activities of Indians prior to the c0ming 
of the "White man. This question, as far as it concerns the Middle Appa-
lachians, will be explored in some detail in Chapter 4 of this study. At 
this point it will suffice to quote the conclusion of Day1 on the subject: 
uwe must conclude that an area which was wooded when first seen 
by white men was not necessarily primeval; that an area for 
which there is no record of cutting is not necessarily virgin; 
and that a knowledge of local archeology and history should be 
a part of the ecologist's equipment •" 
In this study the phrase "original vegetation" will not be used because 
of its lack of precision. The phase of vegetation which many authors 
call "original tt will be referred to here as either tlprimeval tt or ttpre-
colonial", depending upon whether or not it was altered by '\(he aboriginal 
inhabitants before the coming of Europeans.· 
The word ttprimeva11t--thanks perhaps to the influence of the poet Long-
fellow--seems to be used exclusively in connection with forests, though 
there is no reason why we could net also speak of a primeval prairie or 
a primeval seashore. In its dictionary meaning the word implies an 
association with former ages; in popular usage it usually refers to 
1 G. M. Day, "The Indian as an ecological factor in the Northeastern 
Forestn, Ecology, vol. 34 (1953), P• 346. 
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forest that has been undisturbed by man. In this sense (as it is used by 
Day m the quotation above), "primeval" suggests an earlier condition 
than that found at the time of entr.y by Europeans, i.e., the vegetation 
that existed before any human beings entered the scene. This is the 
sense in which the word wiil be construed here. It should be noted, how-
ever, that to some authorsl the primeval forest is the forest in whieh 
the Indians lived. 
"Virgmu forest is closely related to primeval forest, but this terin 
seems to connote especially an absence of commercial exploitation. 
Braun2 defines a virgin forest as ttone which has reg,ched maturity through 
natural processes of development and has not been influenced by human 
activity. It is an old-growth stand but not necessarily a climax stand.tt 
It will be noted that this definition places stress on the existmg stand 
rather than the vegetation type of an area. 
Neither ttvirgintt nor "primevalll can be applied to a different type 
of forest described as ttold woods" or "relic woodlots" by Raup and 
Carlson.3 These terms were used for an area that had been a source of 
domestic wood at intervals for 200 years but had never been clear-cut. 
A similar situation is found m a type of stand recognized by the Forest 
Service· as tt,residuaJ.n, which is an old-growth stand from which some trees 
(usually the most valuable commercially) have been removed. 
1 Notably by C. W. Sams, m The Conquest of Virg:inia: the Forest Pri-
meval (1916), which deals largely with the life of the Virginia 
Indians at the time of their first contacts with the English. 
2 Q.e.• eit., P• 14. 
3 The Histo~ of Land-Use in the Harvard Forest, Harvard Forest Bull. 
No. 20 (19 1), PP• 39, 51. 
A synonym for primeval is "primitivell--a. word that is sometimes en-
countered in descriptions of forest areas where there has been no known 
disturbance by man. In Forest Service usage this word is applied to an 
area where not only is the vegetation undisturbed, but where no roads or 
other artificial works are permitted. 
The term nsemiprimitive" was introd:uced by Cumberland1 to meet a 
problem similar to that discussed above, to describe the condition that 
existed in New Zealand in 1840. At that time the vegetation of New 
Zealand was as yet unaffected by Europeans but had been subjected to 
considerable changes by the aboriginal population. The corresponding 
period in America will be referred to here as "precolonial" in order to 
avoid a prejudicial approach to the question of the extent of Indian 
modification of the vegetation. 
To recapitulate, in this study the terms discussed are construed as 
follows. "Primeval" and nprimitiven both refer to vegetatien that is 
completely undisturbed by man, white or aboriginal, which may or may not 
be equivalent te the ecologist's "climaxU depending on the recency of 
natural disturbances in the area. ttVirgin" vegetation is any matu,re 
stand (usually of trees) that has been untouched by human influences 
during its own lifetime. ttNaturaltt vegetation is the spontaneous, in-
digenous growth of any given period. "Cultural" vegetation is that which 
has been so affected by man that it has lost its former identity; it may 
consist either of introduced plants or indigeaous species that have ex-
tended their range or increased in abundance. 
1 QE• cit., P• 530. 
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d. Categories of vegetation 
Two categories of vegetation can be recognized with the type ef 
data that were used in this study. The first of these is physiegnomic, 
based upon the characteristics of the vegetation as to form, density, and 
size. Physiognomic types have been designated by various plant geogra-
phers as "formation-classes", ttformat:lon-typesn, "growth forms", and 
other tems.1 The word used here will be simply Uformationu, but the 
assumptions of some students that "each formation is a complex and defi-
nite organic entityn and that "every formation is delimited by climaten2 
are not followed here. Formations are the major physiognomic units of 
vegetation, defined on the basis of the structure and habit of the dom-
inant species present. The number of formations in the world is 
variously given as anywhere from 8 by Raunkiaer to 39 by Linton, but 
most systems include a number somewhere in the neighborhood of the 15 
recognized by Schimper and von Faber. While the term ltformation" is 
considered by many (e.g., Clements, Braun) to imply a climax vegetation, . 
it will not be used in that sense here as this study is concerned pri-
marily with the vegetation that exists in the area, and has existed in 
the past, regardless of whether it represents the end-point of a succes-
sional trend. 
The second category of vegetation to be considered here is the 
species. Although certain species are so variable that experienced stu-
dents disagree as to their identification (as,for example, in the common 
genera Rubus and Crataegus), by far the greater number are recognizable 
1 These terms are not necessarily synonymous but the distinctions need 
not concern us here. See Dansereau, PP• 81-86. 
2 J. E. Weaver and F. E. Clements, Plant Ecology: (2nd ed., 1938), P• 89. 
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as distinct and more or less constant units even by laymen. Thus the 
colloquial names for most plants--such as red oak, white pine, and yellow 
birch--are usually an unconscious recognition of their identity as 
species belonging to particular genera. In fact, the ttpopulartt nomen-
clature of some species has shmm a greater degree of constancy than the 
names assigned by botanists, and in most cases it is possible to recog-
nize with a-reasonable degree of certainty the plants noted in writings 
of 200 or more years ago. 
A category intermediate between species and formations, little used 
in this study for reasons explained in the next paragraph, is the ass<ilci-
ation. This is defined by Braun1 as tta major climax unit of the forma-
tion", possessing some uniformity as to floristic composition, physi-
0gnomy, and historical or genetic origin. There are several reasons for 
omitting associations from this discussion. First is the widespread 
disagreement among ecologists as to their nature and significance, some 
viewing the association as a quasi-organism while others--the view in the 
ascendancy today--deny that it is anything but a theoretical concept 
having no existence in nature.2 In the eastern deciduous forest, with 
its multiplicity of species and ever-changing patterns of distribution, 
few associations are sufficiently constant in composition from place to 
place to be recognizable as entities. This fact has led to the develop-
1 .QE• ~., P• 11. 
2 H. A. Gleason, 11T.he individualistic concept of the plant association", 
Bull. Torrey Bot. Club, val. 53 (1926), pp. 7-26. 
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ment of still other concepts such as the ttcommodiumn1 and the "continuum11 , 2 
which are scarcely applicable to the present study. 
An investigation using mostly historical sources written by non-
botanical observers must be confined t9 categories that are obvious enough 
to be recognized in such sources as well as in the field today. Further-
more, this study is concerned largely with human disturbances of the 
vegetation, which rarely respect the nnaturaln boundaries of plant commu-
nities. These limitations, together with the broad scale of the study 
and its geographical rather than ecological orientation, preclude detailed 
considerations here of associations and such related categories as con-
sociations and faciations. 
3. Research methods in cultural plant geography 
The subject here defined as cultural plant geography is concerned 
primarily with the relationship between vegetation and the sequence of 
events that constitutes human. history. As such, its main purpose is not 
the reconstruction of a theoretical climax vegetation, but rather the 
description and interpretation of the various plant landscapes that have 
existed in successive periods of history. This requires a study of the 
vegetation as it existed in the primeval state as well as at later per-
iods, and the subject therefore shares in part the methods and data of 
other branches of plant geography whose ultimate aims lie in other di-
rections. Whether the purpose is to reconstruct a plant landscape of a 
1 R. H. Whittaker, "Vegetation of the Great Smoky Mountains", Ecological 
Monographs, vol. 26 (1956), P• 33. 
2 Ibid., P• 38; and R. P. Mcintosh, "Plant Comnnmities", Science, vol. 
~(1958), PP• 115-120. 
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few decades ago, or a supposed "originalll forest of several hundreds or 
thousands of years earlier, any technique for determining the charac-
teristics of the vegetation of a former period serves the ends of cultural. 
plant geography. The following paragraphs contain a brief description 
and criti~ue of methods that have been used for this purpose, with 
examples of studies that have made use of the various methods. 
a. Pollen analysis 
Where the period of human occupance extends to many hundreds of 
years or even to millenia, areas of continuously undisturbed vegetation 
are rarely present, and history may likewise be obscured by time. Such 
situations exist in many parts of Europe, where techniques of arche-
ology have been employed to study vegetation changes.1 Pollen analysis 
also has proven useful in such places. Although this technique is often 
used in areas where the material studied shows no evidence of human in-
fluence on the vegetation, it may also provide a link between times when 
vegetation changes were wholly the result of changes in the natural en-
vironment (largely climate) and mere recent times when man's influence 
• D began to produce changes in the extent and composition of vegetation 
2 / types. For example, Durno found that in Northeast Scotland, changes in 
vegetation resulting from human activities began about 1500 years ago 
and have been considerable. 
1 E. E. Evans, ttThe ecalogy of peasant life in western Eurepeu, in Man's. 
Role in Changing the Face of the Earth (1956), p. 226 passim. 
2 S. E. Durno, ttCertain aspects of vegetational history in Northeast 
Sc0tlandn, Scottish Geog. Mafa., vol. 73 (1957),:w. 176-184. See alse 
vol. 74 (1958): PP• 127-135. 
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Similarly, Fries1 used pollen analysis to study the relation between 
vegetation and land-use histor,r in a part of Sweden, and found that the 
two have been intimately related since Early Neolithic time. These are 
but two examples. from many that might be cited of work in Europe. Fruit-
ful as this method has been in Europe, it has not yet contributed to 
cultural plant geography in the United States, probably because of the 
more rece~t development of human culture on this continent. 
b. Virgin stands and relicts 
Braun, in her stuQ.ies of climax forests in the ~astern United 
. 
States, has relied largely on the evidence of fragments of virgin forests 
that are still standing. Where such forests are lacking, as in the Oak-
Pine forest region of the Piedmont, lithe nature of the climax forest must 
be deduced from successional trends, the oldest of undisturbed secondar,r 
stands, and the few old trees which antedate settlement.n2 The use of 
communities or (rarely) individuals that have been left behind by the 
."- . 
disappearance or modification of an earlier vegetatien, ~ determine the 
nature of the prior vegetation, is terllled the "relict method" by Weaver 
and Clements.3 Lacking direct evidence in the field, Braun alse used 
; ;_ 
earlier botanical writings and ecological studies, especially when these 
were based upon study of virgin stands. Although due notice is taken 
throughout her work of the drastic changes in forest composition that 
1 M. Fries, ttVegetationsutveckling ock odlingshisteria i Varhemstraktenn, 
Acta Phytogeogr. Suecica, vol. 39 (1958), PP• 1-64. 
2 Braun, P• 259.· 
3 Weaver and Clements, P• 48, 
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human occupance has brought about in most eastern forests, the human 
factor is treated largely as a mere obstacle to study of the "climax" 
vegetation. 
Something of the nature of earlier vegetation can also be inferred 
from stumps and other remnants of former vegetation. As different species 
of wood vary widely in their durability, and as the rate of decay also 
depends on local climatic and soil conditions, there is considerable 
. 
variation in the length of the period for which this method is applicable. 
Both living and dead trees can afford evidence of past history of a 
stand by study of burn scars and the spacing of annual rings, 1 techniques 
that have been used extensively by students of dendrochronology. 
The relict method, while having the advantage of direct over second-
hand evidence, also carries the risk of leading the observer to gener-
alize too broadly from such evidence, especially in an area where virgin 
stands are few and widely separated. Although it may reasonably be 
assumed that nearby areas having similar physiographic ~onditions might 
have formerly had a plant cover resembling some relict stand, it does not 
necessarily follow that this stand represents a former widespread type of 
vegetati0n. 
c. Historical records 
An obvious source of information concerning the vegetation of the 
past is in accounts of travelers who saw the vegetation at the time with 
which the investigator is concerned. Such sources are particularly 
1 Ibid., PP• 4.3-48. Although these authors treat the use of ring studies 
and burn scars as distinct from the relict method, they are obviously 
closely related. 
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valuable in the United States when the accounts were written by persons 
who were among the first Europeans to visit an area, and thus in a posi-
tion to see it before the vegetation was modified by white men. Histor-
ical accounts may also give valuable clues to the extent to which 
aboriginals affected the vegetation. This method was also used by Nelson1 
to study the noriginall• forests of the Georgia Piedmont, and by Rostlund2 
to determine the nature of the vegetation of the southeastern United 
States before its modification by white men. The writer3 used the method, 
in conjunction with study of the extent of suitable habitats, to deter-
mine the former area of redwood forests in a portion of central California. 
Historical records are most frequently in the form of personal diaries 
or journals of travelers and explorers who traversed a newly discovered 
region, but this is not the only type of historical source. More formal 
records may be in the form of ~ship's log, a report to the sponsor of 
an expedition, records of land gr~ts and timber sales, and accounts of 
militar,r actions. 
Narratives are sometimes accompanied by maps, which usually, however, 
contain little information as to vegetation. When present such information 
may be of great value. Finally, many parts of the eastern United states 
have been the subjects of local histories, whose authors in many cases 
drew their material largely from interviews with old residents. Such 
1 T. 0. Nelson, "The original forests of the Georgia Piedmont," Ecology, 
~ol. 38 (1957), PP• 390-397. 
22 
personal testimony as to the former condition of the area often included 
its vegetation. 
The use of historical records is not without pitfalls. The validity 
of the student's conclusions depends on the reliability of his sources, 
and this may vary greatly £rom one observer to another. For example, 
many ef the early writers on Tidewater Virginia were trying to "sell" the 
area to potential settlers, and their accounts must be judged accerdingly. 
Other writers were simply not capable of or interested in accurate obser-
vation. This is not to say that an observer must be a trained botanist 
in erder for his accounts to be of use. On the contrar,r, the earlier 
botanists seem to have been more interested in rare and unusual species 
than in those that made up the bulk of the plant cover, and this prefer-
ence is usually reflected in their writings. The observers whose accounts 
are most valuable in cultural plant geography are usually those who had a 
practical interest in the land and who noted the type of vegetation as an 
indicator of soil quality or as a source of building material or pasture. 
Among such observers were Christofer Gist, who explored part of the Trans-
Allegheny region for the Ohio Company; George Washington, ever watchful 
•r 
for land values; and the Franciscan padres who accompanied the first 
overland explorers of upper California with the intention of establishing 
missions to convert the heathen. 
The researcher who uses historical records must also consider other 
factors which may bear upon the credibility of an account. Such factors 
may include errors of translation, the possibility that the observer saw 
the area in question during a year of unusual weather or in an unfavorable 
time of the year, and occasional uncertainty as to the identity of some 
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plant which is referred to by an obsolete name or a name now used for 
something else. Furthermore, many writings are found on inspection to 
be based m>t upon original observation but on earlie.r 1-n-itings; in this 
way errors sometimes become self-perpetuating,l and a statement orig-
inally set down as conjecture or hypothesis may later become accepted as 
fact. 
d. Land surveys. 
~ special type of historical record is in field notes for land 
survey~, which have been used to advantage in reconstructing the former 
pattern of vegetation in several parts of tpe United States. This method 
is especially suitable for use in areas where land surveys were earried 
out in a systematic way under carefully specified conditions. Finley-2 
used such surveys almost exclusively in his study of the original vege-
tation cover of Wisconsin. The land survey afforded three types of data 
that were used for this purpose: descriptions of trees used to mark 
corners and other points on the survey, remarks on vegetation in the 
field notes for each section line, and brief descriptions of the vegeta-
tion included in each township SQMmary. A government survey may require 
considerable time for completion, however~ the one used by Finley 
spanned a period of 34 years, and thus cannot be regarded as indicating 
the situation at one given time in history though it is doubtful whether 
the vegetation of the unsurveyed sections changed greatly during this 
1 See, for example, Rostlund 1s account (~. cit.) of the manner in which 
a belt of distinctive soil type in Alabama became accepted as a vegeta-
tion zone, and Cumming's account of the many repetitions of Lederer's 
errors, in The Southeast in Early Maps (Princeton Univ. Press, 1958). 
2 Qe.• cit. 
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period. For an understanding of the nature and processes of change in 
vegetation since the survey was conducted, the land survey method must be 
supplemented by other types of historical research. 
other studies that have used the evidence of land surveys as the 
principal source of data include a reconstruction of the "forest primeval" 
of Indiana by Potzger, Potzger, and McCormick (1956), and a similar study 
of the vegetation of Michigan by Kenoyer (1933). 
e. Place names 
Place names (toponymy) are a source of information that is tempt-
ing but must be used with caution. Although the names of towns in current 
use cannot be duplicated within a given state, there is no such restric-
tion on the names of physiographic features, and these ab0und with names 
suggesting present or past vegetation. In the Middle Appalachians there 
are innumerable "Laurel Runs", "Cedar Mountainstt, and "Oak ·Flats". These 
names, however, do n0t by themselves reveal whether they were assigned 
because of the abundance or the novelty of the plant for which the feature 
was named. There are even cases in which a nam~ that seems to suggest a 
type of vegetation actually was derived fr0m a proper name; such a name 
is Spruce Greek, in Logan County, West Virginia, which rras named for one 
Benjamin Sprouse.1 
Despite the limitations of the toponymic method, it has been used 
successfully under certain circumstances. Waibel (1943) based his inter-
pretation of the precolonial distribution of forest and grass in Cuba on 
the distribution of place names containing the word "savanna". The method 
1 H. Kenny, West Virginia Place Names, their Origin and Meaning (1945), 
P• 597• 
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requires a knowledge of the time and circumstances under which a place 
was named. It can sometimes be used in drawing conclusions from Indian 
names (as in Waibel's study); more often, however, authorities disagree 
as to the meaning of an Indian name, especially when it has been corrupted 
by modern usage. 
f. Comparative pictures 
One of the most convincing forms of d0cumentation of vegetation 
changes is provided by pictures of the same area taken at different times. 
A good example of this technique is found in a recent study by Shantz 
and Turneri~l who photographed various sites in Africa in 1919, 1920, or 
1924, and again in 1956-57. Each pair of photographs was taken from the 
same or very nearly the same spot. Even over the relatively short period 
of 33 to 37 years some conspicuous changes in vegetation are obvious in 
these photographs. 
A serious limitation of the method was demonstrated in the above-
cited study, however. Whereas about 5,000 photographs were taken in the 
earlier trips by Dr. Shantz, it was possible to obtain only 241 "follow-up" 
photographs. The others could not be duplicated either because of travel 
restrictions or the extension of urban or agricultural developments over 
the original sites, or because of other obstacles.2 
Use of"the comparative picture method is not limited to photographs, 
and there are occasional instances where paintings or drawings of an 
earlier period show vegetation at a site that can be identified today. 
26 
1 H. L. Shantz and R. L. Turner, Photogra hie Documentation of Vegeta-
tional Changes in Africa over a Third of a Century N. of Arizona, 1958). 
2 Ibid., P• i. 
In Virginia, for example, the watercolors of John White1 show something 
of the landscape of Roanoke Island at the time of the first settlement. 
g. Plant indicators 
Since no two species have identical requirements of environmental 
conditions, the peculiar needs of each are reflected in its distribution. 
These needs include special conditions of soil and soil organisms, water 
supply, temperature, shade or sunlight, and in some cases plant or animal 
associates. The required conditions may exist only, or chiefly, where 
the vegetation has been disturbed by some external influence such as fire, 
windstorm, or cultivation. Thus the presence of certain species can give 
evidence of the past history of an area, and particularly the occurrence 
of disrupting events. Certain species Gf pine can germinate only after 
fire has caused their cones to open. The competitive position of others, 
such as longleaf pine, is improved by periodic fires. 2 Herbaceous species 
such as fireweed (Epilobium angustifolium) are often indicators of recent 
occurrence of fire. Sometimes the herbaceous plants that commonly grow 
with a given forest type will persist after the forest has been removed, 
and can be used to indicate the former presence of that t.ype.. This is 
one of the methods used by the (former) California Forest and Range Ex-
periment Station in mapping areas where forests of Douglas fir and redwood 
have since been removed. Even-aged stands of certain species, as white 
pine (Pinus strobus) in New England and tuliptree (Liriodendron tulipifera) 
in the Allegheny Mountains, are indicators of formerly cultivated land 
1 Reproduced in S. Lorant, The New World; the First Pictures of America 
(1946). 
2 Cooper, P• 9. 
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that has been abandoned. Such indicators are only of local significance, 
however, and do not necessarily indicate the same history throughout 
their range. 
In his extensive study of plant indicators, Clements1 distinguished 
thr.ee types: factor, process, and practice indicators. The first of 
these categories is the chief concern of ecologists, relating vegetation 
to the various factors of the environment such as climate, soil, and 
sunlight. Practice indicators do not concern us here, but are ~sed in 
applied fields such as agronomy to suggest the desirability of certain 
land use practices. Process indicators are the plants of special use in 
cultural plant geography, indicating past forms of land use such as lum-
bering, grazing, fire, and roadways. The examples cited in the preceding 
paragraph fall into this categor,r. 
h. Combination of methods 
While it seems logical to use all available methods ~ solving a 
problem in cultural plant geography, in practice most studies have de-
pended heavily on a single method, using others merely for corroboration 
if at' all. The reasons for this are probably multiple: the fact that in 
most studies one type of data is far more abundant or applicable than the 
others, the greater familiarity of most researchers with one or another 
method, the purpose of some studies which are undertaken primarily as a 
test of a certain method, and the fact that most studies are concerned 
with a particular period of history rather than vdth the entire scope of 
vegetation change in historic times. 
1 F. E. Clements, r:)Plant Indicators; the Relatien of Plant Co:rnm.unities 
to Process and Practicev, Carnegie Irist. Wash. PUbl. No. 290 (1920), 
P• 76 ff. 
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Some investigators, however, have drawn data from a variety of sources. 
1 .. 
In England, Yapp used place names, archeological finds, old records of 
timber sales, old maps, ~d other types of historical records such as 
legal documents, letters, and writiDgs of visitors as early as the 16th 
centu~. In studying a forest of more recent histor,r, Goodlett2 used 
survey records. of witness trees, stump remnants, local histories, and 
"occasional patches of forest containing a few old treestt to determine 
the nature of the !!pre-settlement" forests. 
In the present study, evidence has been drawn from as many sources as 
possible, both for completeness and as a test of various methods. The 
few· remaining virgin stands, and scientific records of others made while 
~ 
\hey were more extensive than now, were studied for evidence of the pri-
. 
meval state of the forest. Personal narratives and other historical 
records were used in all phases of the study, especially for the preco-
lonial and settlement periods. However, land survey'records, which are 
better suited either to an intensive study of a small area or to an area 
where surveys were conducted by the gover.nment in a systematic manner,3 
were not used in this study. Place names, while often suggestive as to 
for.mer.conditions of vegetation, were not used to any great extent for 
rea~ons already discussed under that topic. Comparative pictures were 
1 W. B. Yapp, liThe high level woodlands of t~e English Lake District,n 
North Western Naturalist, vol~ 1 (1953), pp. 190-208 and 370-383. 
2 J. c. Goodlett, Vegetation Adjacent to the Border of the Wisconsin 
Drift in Potter County, Pennsylvania, Harvard Forest Bull. No. 25 (1954). 
3 See B. L. Butcher, "West Virginia land titles," Hardwood, vol. 3 (1893), 
pp. 7-8: ttVirginia adopted the cheapest, loosest, and most unsatis-
factor,r system for the disposal of her own rich territor,r that the 
mind of man could devise." 
used to a limited degree in studying changes within the past hundred years~ 
In field work for this study, plant indicators were noted to relate the 
present vegetation to the area 1s past histor,r. 
4. Related studies in the Middle Appalachians 
The studies discussed in the preceding section were, with few excep-
~ 
tions, conducted in areas far removed from the Middle Appalachians and 
.. 
have been cited to suggest the scope and methods of cultural plant geog-
raphy. Other studies have been made, however, in or near the Middle 
Appalachians, treating either the related fields of plant taxonomy and 
ecology or the cultural plant geography of small areas within the study 
area. ~orks that fall in the latter category will be discussed more 
fully in the appropriate parts of this report. 
a. Taxonomic authorities 
.. 
The chief taxonomic authority used in this study was the 8th 
edition of Gray1 s Manual of Botany (Fernald, 1950), which includes the 
whole of the Middle Appalachians within its area (i.e., eastern North 
America as far south as the Virginia-North Carolina boundar,r). The most 
recent revision of Britton and Brown 1s Flora of the Northeastern United 
States (Gleason, 1952) likewise includes the entire study area but is more 
suitable for use as an office reference than in the field. The West Vir-
ginia portion of the study area is covered by Strausbaugh and Corers 
Flora of West Virginia, published in three separate parts (1952, 1953, 
. 
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and 1958), and by the Outlines of the Flora of West Virginia by Core (1954). 
References speciali~g in trees were used extensively, as the vegetation 
of much of the study area consists of this type of plant. The convenient, 
though incomplete, manuals by Preston (1948) and Harlow (1957) were used 
in the field. Nomenclature of all native and naturalized trees of the 
United States, as approved for use by the U. S. Forest Service, is given 
by Little (1953) in the latest edition of the official Government check 
list. This work includes ranges, references, and synonymy.for all tree 
species and varieties in the United States. However, its rigid applica-
tion of the rules of priority to specific names is not followed here in 
all cases, and its selections of napproved\1 common names occasionally seem 
strained. 
b. Studies of regional vegetation 
Several authors have treated the vegetation of the Middle Appala-
chians on a regional basis, but with differing emphasis and purposes. 
Braun1 included the entire area in her study of the Eastern Deciduous 
Forest, which stresses the "climax" vegetation of the region and touches 
only lightly the effects of human occupance. Shreve and his associates2 
were likewise concerned chiefly with the ecological aspects of the vege-
tation of Mar,yland, but went further in relating natural vegetation to 
crop possibilities and forest resources of the state. Brooks~ in de-
scribing the forest conditions of Vfest Virginia produced one of the first 
studies of a sizable area of the United States that might be termed 
Ucultural plant geography"• As this book was written a half-centur,y ago 
it provides an invaluable basis for comparing the present vegetation of 
1 .2£• cit. 
2 F. Shreve, M. A. Chrysler, F. H. Blodgett, and F. W. Besley, The Plant 
Life of Maryl~d, Md.. Weather Service, Spec. Publ., vol. III (1910). 
3 A. B. Brooks, Forestr,y and Wood Industries, West Virginia Geological 
Survey, v. 5 (1911). 
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West Virginia with that of an earlier period, which happened to be the 
time of most rapid forest destruction in the state. The forests of 
Virginia have been studied scientifically by the u. S. Forest Service in 
its Forest Survey of that state. The results of this survey have been 
embodied in a series of reports, largely statistical, containing an in-
ventor,r of forest resources of Virginia. The portions most applicable 
to the present study are those by Lotti and Evans (1943), and Craig 
(1949). 
Studies of regional vegetation have also been conducted in adjacent 
areas, notably the Southern Appalachians including the Great Smoky 
Mountains. Many botanists have worked in this area, producing. a wealth 
of literature on its vegetation. Recent contributions have been those 
of Mark (1948) on the grassy "balds" of the region, and Whittaker (1956) 
on the vegetation of the Great Smokies as a whole. Earlier, almost con-
temporar,y with the Brooks study of West Virginia, the Southern Appalachians 
were the subject of an exhaustive Government reportl intended to demon-
strate the desirability of establishing a national forest in the area. 
Although these studies produced results that are of interest here, none 
of them treats any of the area north of Roanoke Gap. 
c. Studies of particular plant communities 
Within the Middle Appalachians are many different habitats, each 
with a characteristic assemblage of plants that may or may not have been 
appreciably altered by human intervention. Ecologists, botanists, and 
1 "A Report of the Secretar,y of Agriculture in Relation to the Forests, 
Rivers, and Mountains of the Southern Appalachian Region", Sen. Doc. 
No. 84, 57th Cong., 1st Ses. (1902). 
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foresters have studied the vegetation of certain of these habitats which 
range in extent from a few acres to many square miles. The cranberry 
glades of West Virginia have been the subject of studies by H. c. 
Darlington (1943), Earl Core (1955), and others. The vegetation 0f the 
shale barrens, extending in several parallel bands the length of the 
Middle Appalachians and beyond, are the subject of a comprehensive mono-
graph by Platt (1951). The spruce region, both in its present and past 
extent, has received attention from various authors, notably Korstian 
(1937) and Allard and Leonard (1952). 
The "northern hardwoods" forest with its southern extension in the 
Middle Appalachians, has been treated by Nichols (1935), Frothingham 
(1915), and others. This is one of three major types distinguished by 
Hack and Goodlett, a geologist and botanist respec~ively, in a detailed 
study of the relation between vegetation and terrain in the Little River 
watershed, an area of 55 square miles tribUtar,r·to the North River in 
Virginia.1 
Numerous other writings that treat various aspects of the histor,r,. 
geography, and botany of the Middle Appalachians, theugh not in themselves 
studies ef cultural plant geography as here.defined, touch on certain 
aspects of the subject of this paper. These will be cited in the subse-
quent chapters where their findings are applicable. 
1 and Forest Ecole of a 
U. S. Geological Survey, 
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CHAPTER II. THE MIDDLE .APPALACHIANS AS A GEOGRAPHIC REGION 
1$ Delimitation of the area 
a. I.ocation 
The area treated in this study is a parallelogram including the 
mountainous parts of Maryland, West Virginia, and Virginia north of 
latitude 37° (Map 1). Areal boUndaries as such are of less importance in 
this study than the unifying features within the area, which for conven-
ience ~s bounded by straight lines on the base map. The southern limit 
0f the area is an. east-west line passing south of Roanoke, Virginia, and 
the northern boundary is the Mason and Dixon line separating Maryland and 
~ennsylvania. For reasons explained later in this chapter, the base map 
also includes an adjacent strip of southern Pennsylvania, which for most 
purposes is outside the study area proper. The eastern and western 
boundaries of the map include the transitional portions of the plateaus 
on either side of the mountains. 
The parallelogram described above is 110 miles wide and 210 miles 
l0ng, and its area is about 24,300 square miles. It incloses a more or 
less central segment of the Appalachian Highland, one of the eight major 
(;_ 
physiographic divisions of the United States recognized by Fenneman.l 
The characteristics giving unity to the study area can best be understood 
by considering first the component parts of the Appalachian Highland and 
its relation to adjacent regions. 
1 N. M$ Fenneman, Physiography of the Eastern United States (19.38), 
P• 121. 
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b. The Appalachian Highland 
The Appalachian Highland, as defined by Fenneman, "stretehes from 
the Gulf Coastal ~lain to the St. Lawrence and from the Atlantic Coastal 
Plain to the Central Lowland. tt1 The six provinces into which he divides 
the Appalachian Highland are (1) Piedmont, (2) Blue Ridge, (3) Ridge and 
Valley province 0r Folded Appalachians, (4) Appalachian Plateaus, (5) New 
England province, and (6) Adirondack province.2 Portions of all 0f these 
provinces except the last two fall within the present study area. Of the 
four provinces involved all extend beyond the area here considered. Never-
theless, the central portion of the Appalachian Highland possesses a degree 
of geographic unity that in some respects transcends the diversity of its 
various component provinces. The factors contributing to this unity will 
be discussed in the course of this chapter. 
The first serious student of the physiography of the Appalachian 
Highland, Arnold Guyot, likewise recognized it as extending north to the 
Gaspe Peninsula) Guyot divided the "Appalachian Mountain System" into 
three divisions: (1) a northern division comprising the Adirondack, New 
England, and Maritime regions; (2) a middle or central division extending 
from New York to the,New River in Virginia, in which were distinguished 
an eastern region or region of folded chains, and a western region or 
1 Loc. cit. 
--
2 On Fenneman1s map, llPhysical Divisions of the United Statesn (1946), 
he shows the St. Lawrence Valley as a seventh province, but in his text 
it is discussed under the Adirondack province. 
3 A. Guyot, ltOn the Appalachian Mountain System, n .Amer. Jour. Science and 
Arts, v. 31 (1861), PP• 167-68. , 
region of plateaus; and (3) a southern division, from New River to the 
southern extremity of the system. Following his penchant for tripartite 
divisions, Guyot subdivided the southern division into a region of high 
mountains (the southern Blue Ridge), a region including the southern 
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extension of the Great Central Valley, and a region of plateaus to the west. 
Another authority, W J McGee, regarded the Appalachian Mountains as 
ending in southeastern New York, "where the symmetric corrugations die 
out,tt1 and assigned the Adirondacks and New England to distinct provinces. 
This view is less commonly held among physiographers than is the broader 
interpretation of Fenneman. 
c. Other types of regionalization 
~fuen eastern North America is divided into geographical or agricul-
tural regions, the physiographic divisions are still apparent, but there 
is some departure from the type of regionalization made on a purely physic-
graphic basis. In particular, the effects of latitude on climate, vegeta-
tion, agriculture, and related economies is evident. For instance, the 
Yearbook of Agriculture for 1957 divides the United States into sixteen 
llsoil management regions,n each of which has tta combination of climate, 
soils, and agriculture that tends to give it soil-management problems 
different from the others.n2 Among these regions is the East-Central 
Uplands, extending from southern Tennessee and Virginia north to include 
West Virginia and part of Ohio, and from the Fall Line on the east to the 
1 ·w J McGee, liThe Lafayette Formation," in Twelfth .Annual Report of the 
u. S. Geological Survey, 1890-91, Part I - Geolo~, p. 353. 
2 U. s. Dept. of Agriculture, Soil, The Yearbook of Agriculture 1957, p. 451. 
Ozarks to the west. Agriculturally, this region represents a transition 
zone between the Midland Feed Region to the north and northwest, and 
the Southeastern Uplands where cotton is a major crop.1 The northern 
half of the Appalachian system is placed in a separate region, the dairy 
country of the "cool, humid Northeast.u Thus the orientation of the 
East-Central Uplands is primarily east-west rather than north-south as 
is the Appalachian Highland. Of the eight subregions of the East-Central 
Uplands distinguished in the Yearbook of Agriculture, four are partially 
in the study area: the Allegheny-Cumberland Highlands, Appalachian Valley, 
Blue Ridge, and Piedmont. 
Most writers on the regional geography of North America separate the 
Appalachian Highland into two or more geographic regions. For example, 
White and Foscue recogniz-e an "Appalachian Uplands" region extending as 
far north as the Hudson River, while the northern part of the Appalachian 
system is called the "Northeastern Uplands.n2 
d. Limits of the study area 
The Middle Appalachians are considered in this study to comprise 
roughly the middle third of the mountain system extending from Alabama 
to New York. The region is thus the middle part of the Appalachian 
Mountains as interpreted by McGee, but it corresponds to only the southern 
half of Guyot 1 s l'middle division" of· the Appalachian system. It likewise 
includes only the southern portion of the UMiddle Section" of Fenneman•s 
Ridge and Valley province, which extends northeast to the limit of 
1 Ibid., P• 553• 
2 C. L. White and E. J. Foscue, Regional Geography of ~nglo-America (1943), 
PP• 88 ff. and 172 ff. 
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glaciation, or llfor practical purposes the Delaware River.ul 
The southern limit of the study area proper is a line starting at the 
Roanoke Gap in the Blue Ridge, running generally west from it. South-
west of this line the drainage is predominantly to the west by the New 
River, while north of it the area drains eastward to the Atlantic by the 
Potomac and James Rivers. There are also other differences. North of 
the line the ridges are oriented in a more or less northeast-southwest 
direction, while south of it they turn more westerly. Also to the north, 
the Blue Ridge is a sing~e, narrow ridge flanked on the west by a broad 
valley; south of Roanoke, on the other hand, the Blue Ridge becomes much 
'" 
wider, more complex, and attains higher elevations, but the southern 
extension of the Great Valley is narrower and less clearly marked. The 
break at the Roanoke Gap and New River was recogni~d as the northern 
limit of the Souvhern Appalachian region by the scientists who prepared 
the President's 1902 report on the forests, rivers, ·and mountains of that 
region.2 More recently, however, some Government agencies--notably the 
Forest Service and other bureaus of the Department of Agriculture--have 
used the term "Southern Appalachians" for the entire upland area as far 
north as the Potomac and other northern borders of West Virginia.3 
1 Fenneman, P• 227. 
2 Op. cit., P• 17. 
3 See, for example, USDA Misc. Publ. No. 693, Timber Stand Improvement in 
the Southern Appalachian Region, (1949). The areas served by the North-
eastern and Southeastern Forest Experiment Stations (formerly the 
Allegheny and Appalachian, respectively) have undergone various changes 
for administrative reasons; today the states served by the Northeastern 
include West Virginia and Maryland, while Virginia is in the terri"l?ory 
of the Southeastern F.E.s. 
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There is no clear-cut natural line to limit the study area en the 
north. Although the area under study is considered to end at the Maryland-
Pennsylvania border, the base map was extended slightly farther north for 
several reasons. The northern Blue Ridge comes to an end just north of 
Gettysburg, near the Susquehanna River,1 and it appears in its entirety 
on the base map. The largest single drainage basin in the area, that of 
the Potomac River, also extends into southern Pennsylvania, and the map 
as drawn includes practically all of this basin above the Blue Ridge. 
The importance in early colonial history of the National Road and Forbes 
Road was an added reason for including the portion of Pennsylvania 
adjacent to the study area. 
There are certain physiographic dif~erences between the Appalachian 
system as it appears in Pennsylvania and in the region farther south, 
although there is no sharp line where the change from one region to the 
other takes place. In Pennsylvania the parallel ridges, although not 
as high as in Virginia and West Virginia, fan out to make a wider zone--
the ''Endless Mountains" as Lewis Evans called them on his map of 1755. 
The ridge and valley province thus constitutes a relatively larger part 
of the Appalachian region in Pennsylvania than it does farther south. At 
the same time the entire system makes another shift in direction, bending 
easterly as it crosses Pennsylvania. The "Middl~ Appalachian" region 1?-S 
defined here thus for.ms the middle portion of a compound curve. 
1 Geologically, the Reading Prong may be regarded as part of the Blue 
Ridge, but ttfor convenience" Fenneman (p. 165) assigns it to the New 
England province owing to its contiguity with the latter and the 
interruption near the Susquehanna River. 
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Just as the study area is less extensive than the Appalachian High-
land longitudinally, it also is narrower from east to west. Intended 
primarily as a study ef a mountain region, this investigation might have 
been limited to the region of alternate ridges and valleys that comprises 
Fenneman•s Blue Ridge and Ridge and Valley provinces. As such, the area 
would be sharply defined on the east by the eastern base of the Blue 
Ridge and on the west by the eastern rim of the Allegheny plateau. It 
was deemed advisable, however, to include adjacent portions of the 
Piedmont and Allegheny ttplateausn to the east and west, both te compare 
conditions in the mountains with those of adjacent areas, and because 
some of the highest and most rugged terrain in the Middle Appalachians 
lies west of the Allegheny Front which marks the eastern margin of the 
plateau. 
The eastern border of the base map appr0ximately follows the line 
which Gottmann uses (but unfortunately does not show on a map) to separate 
eastern and western Virginia, na line to the east of which the degree of 
slope is of little consequence, but to the west of which it is of great 
moment.nl This line is described as passing ttslightly east of the main 
alignment of mountains of the Blue Ridge, including with western Virginia 
the hilly knobs rising on the upper parts of the Piedmont, u especially in 
the portions southwest of Charlottesville. 
On the west the study area is bounded by a line that passes west of 
the more mountainous part of the Allegheny plateaus, sometimes referred 
to as the Allegheny Mountains. Extending in a southwesterly direction 
1 Gottmann, P• 143. 
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from the northwestern corner of Maryland, this line permits inclusion in 
the map area of all the Greenbrier River drainage area, and most of Vfest 
Virginia having elevations higher than 3,000 feet. 
2. IDescription of subregions 
From the various and sometimes conflicting terminologies that have 
been used to describe the Appalachian Highland and its divisions, certain 
subregions emerge,as natural units in almost every discussion of the 
region. While these subregions are essentially physiographic, so promi-
nent are the contrasts between them and so significant is the control 
exercised by terrain on maQy other phenomena in the region, that the 
physiographic boundaries can also be used with some modification as 
bcundaries of other types of regions. Thus the subregions shown on Map 2 
are to a considerable extent also land-use regions and are recognized by 
Braun as forest regio;so1 As this study will include numerous references 
to and comparisons of conditions within the various subregions, they will 
be defined and their physical features summari~ed· in the following para-
graphs. Their outstanding visible characteristics are shown on the series 
of oblique aerial photographs taken on a flight along the 39th parallel, 
included at the end of this chapter as Figures 1 to 5.2 
1 Braun, fold-in map in back. 
2 Photographed by u. s. Air Force, Project M2-R-109, 25 September 1946. 
See also the series of photographs taken by Rich along a similar 
transect, in Geog. Rev., vol~ 29 (1939), pp. 561-586. 
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a. The Piedmont 
The term "Piedmont", now applied to the entire area from the Blue 
Ridge to the Fall Line, was formerly used in its literal sense for the 
zone at the immediate foot of the mountains.1 In Virginia, especially 
between Roanoke and Charlottesville, this zone is physiographically 
distinct from the remainder of the Piedmont, containing many monadnocks 
and outliers of the Biue Ridge with elevations exceeding 2,000 feet. 
This belt, generally 15 to 20 miles in width, is included in the base map 
for this study and is the only portion of the Piedmont treated here. 
Following Fenneman1 s terminology, it will be referred to as the Inner 
Piedmont where necessar,r to distinguish it from the Piedmont province as 
a whole. 2 
There is a prominent zone of faulting parallel to the Blue Ridge, 
forming a geologic boundar,r between the Inner Piedmont and the rest of 
the province. For much of its extent this fault ~one is followed by 
streams which have carved their channels in the :rone of weakness along 
the fault. The most conspicuous portion of this line is that followed oy 
the James River in a northeasterly direction after making a sharp turn 
east of Lynchburg. 
The elevation of the Inner Piedmont, excluding monadnocks and other 
hills, averages about 500 feet in Maryland and increases gradually 
1 See, for example, J. Hotchkiss, Virginia: A Geographical and Political 
SUlllillary, (187 6) , pp. 4-6. 
2 Fenneman (p. 140) points out that "theoretically, the Piedmont may be 
one thing and the Piedmont province something much larger, u but he 
believes that an attempt to change the present popular usage of the 
term for the entire area west of the fall line would be llof doubtful 
wisdom.u 
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toward the southwest. The average elevation decreases toward the east 
at a rate of 5 to 15 feet per mile.1 The slope varies from'gently undu-
lating in the interfluves to locally steep where hills rise from the 
plateau surface or where streams are deeply incised. In general, the 
surface is more dissected toward the east than at the foot of the Blue 
Ridge. 
The surface soils are sandy loams of the Gray-Brown Podzolic groups 
(Map 3), with a few areas of the Red and Yellow Soils more characteristic 
of the outer Piedmont. The sandy surfaces erode readily, exposing the 
fine-textured subsoil which is harder to cultivate. 
Agriculturally, the Inner Piedmont is a region of apple and livestock 
raising, with some tobacco grown south of the James River. Albemarle 
County in particular, centering on Charlottesville, is a center for apple 
production. Many of the livestock farms are maintained as country estates 
by persons having incomes independent of their farming operations. In 
Maryland and northern Virginia nearly all of the Inner Piedmont has been 
cleared of forest, while farther south there are many wooded patches, 
especially on the steeper lands (Figs. 1, 2). 
b. The Blue Ridge 
The most clearly defined of all the subregions in the area is the 
Blue Ridge. It has a single axis extending the length of the· area from 
the gap at Roanoke to its northern terminus in Pennsylvania, although 
there are some transvense spurs and foothills. The base of the Ridge is 
clearly marked by the upper limit of cleared land (Fig. 1). 
1 M. Morris, in Central Appalachian Mountain Study (unpublished, 1952), 
P• 2. 
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From Roanoke north to Manassas Gap, opposite Front Royal (Fig. 2), 
the Blue Ridge attains elevations between 3,300 and 4,000 feet. A few 
points exceed 4,000 feet in elevation, of which the highest is 4,224 feet, 
northeast of Roanoke. Even the gaps in this part of the Ridge generally 
exceed 2,000 feet; Rockfish Gap, through which Route 250 passes between 
Charlottesville and Waynesboro (Map 1) has an eleva~ion of 1,910 feet. 
An indication of the steepness of the slopes is given by the fact that 
the averag~ width of the northern Blue Ridge is only about 10 miles. 
North of Manassas Gap the ridge becomes narrower and lower and the passes 
closer together, dropping to the break at Harpers Ferry where it is 
crossed by the Potomac River. 
The main axis of the Blue Ridge actually ends in Maryland just north 
of the Potomac (Fig. 1) and the name is transferred to the Blue Ridge of 
Maryland. This is a parallel ridge extending south into Virginia under 
the name, UShort Hills. tt This and the parallel Catoctin Ridge to the east 
of it unite north of the Potomac to for.m the belt of rounded mountains 
with which the Blue Ridge ends in southern Pennsylvania. 
The Blue Ridge has had an importance in histor,runusual for a feature 
of such modest elevation and size. In the colorful language of McGee, 
this "haze-haunted and vision-limiting barriern was ttlong the horizon of 
. . 
the V;i.rginia pioneer, n1 and the English had been settled on the shores of 
Virginia for more than a half-centur,r before the ridge was even climbed 
by one of them. Its importance in the strategy of the Civil War has been 
the subject of much writing; it played an especially significant part in 
1 McGee, PP• 353-54. 
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the campaigns that culminated in the battles of Gettysburg and Antietam. 
~t first the Blue Ridge bore the name Great Mountains or Great Ridge. 
Although its present name has been applied since 1730, it is also referred 
te in various 18th century writings as South Mountain, Blue Hills, Blue 
Ledge, and the Blue Ridge of Mountains •1 
c. The Great Valley 
Although included by Fenneman in his Ridge and Valley province, 2 
the Great Valley is so distinct from the narrmver valleys to the west in 
size, land use, and history that geographers usually consider it as a 
separate region. In terms of human activities that have affected the 
vegetation its history and present condition are so different from the 
adjacent valleys that it is treated here as a distinct subregion. 
Sometimes referred to as the Great Appalachian Valley, this feature 
extends the length of the Appalachian Highland from the St. Lawrence to 
.lUabama. It has different names in its various parts, derived either from 
the rivers that drain the various portions of it or from other local names. 
The broad Shenandoah Valley, as it is called in nerthern Virginia, is con-
tinuous with the Hagerstown Valley (named for the city of Hagerstown) in 
Maryland and the Cumberland Valley (for Cumberland County) in southern 
Pennsylvania. In Virginia as a whole the name UValley of Virginia" is 
applied to this feature. The largest part of the Valley within the study 
area is drained by the Potomac system, especially by its tributary, the 
1 G. Dunbar, "A history of the regionalization of Virginian (abstract), 
Annals .Assoc. Am. Geog., vol. 49 (1959), P• 180. 
2 Fenneman uses the term "Great Valleyn in referring to the eastern 
quarter or third of the Ridge and Valley province, but points out that 
it is tta popular, not a technical, term" (p. 227) • 
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Shenandoah, but portions of it farther south are dra:lned by the Jamef!, • 
Roanoke, and New Rivers. The divides between these river .basins are so. 
gentle as to be scarcely perceptible, and it is possible to pass from one 
to another without be:lng aware of the change. The vall~y floor is lowest 
in northern Virginia and Maryland, where it has an average elevation of 
about 500 feet; it rises gradually toward the south te an average eleva-
tion of about 1,800 feet. The dominant characteristic throughout the 
valley is its low relief, varying from flat to gently rolling. 
The Valley is broadest in its lower part near the Potomac, becoming 
narrower toward the south. In the middle of the Valley, between the two 
branches of the Shenandoah, it is interrupted by. a prominent terrain 
feature--Massanutten Mountain (Fig. 1), which attains an ~levat~on of 
3,300 feet near its southern end. This mountain may pe regarded as an 
outlier of the parallel ridges to the west rather than as.pa~t of-the 
Great Valley subregion. In the southern part of. the .area,· parallel 
ridges divide the Valley into several narrow corridors, but its cont~­
uity is' nowhere completely broken. , South of the James River esp~cially, 
a demarcation between the Valley and the adjacent region of parallel 
ridges is necessarily somewhat arbitrary. 
The Valley is largely .floored with limestone, which llis' the key to 
the history and human use of the region.n1 The limestone forms soils of 
generally high fertility, althoUJgh the fertility is pot uniform throughout 
the Valley. Its low relief, fertile soils, and mild climate have made 
the Shenandoah Valley na garden of Eden bordered on both sides by an 
1 J. R. Smith and M. o. Phillips, North Junerica (r.ev. ed., 1942), p. 234. 
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outw0rn agricultural system. n1 The large variety of crops that thrive 
here includes grains, forage crops, fruits, and livestock. 
d. The Parallel Ridges 
The Parallel Ridges subregion extends the length of the study area 
and from the western edge_of the Great Valley to the eastern escarpment 
of the Allegheny Upland. It includes the greater part of Fenneman 1 s 
Ridge and Valley Province, but in this portion of his province the valleys 
are 0f relatively little significance. They consist of narrow strips of 
cultivable land between the steep slopes of the parallel ridges (Fig. 4). 
Subsistence agriculture has been attempted on many of the slopes, but it 
has contributed little to the improvement of either the land or its in-
habitants and has earned the area the title of the nagricultural slums of 
the nation.u2 
This is the section of Virginia and West- Virginia that Hotchkiss 
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termed UAppalachiatt and Smith and Phillips "the .1\:ppalachian Ridge Countrylt-.. 
the ¥liddle South portion of the Appalachian Mountains proper.· Its chief 
charaeteristic is variety--of altitude, soils, exposure, and major occu-
pations of its inhabitants.3 Although few of the ridges are high enough 
to exhibit the vegetational ~onation that is commonly found in mountain 
regions, differences in soil and exposure from one slope to another have 
caused pronounced local differentiation of the forest. 
Most of the ridges have individual names. That bordering the Great 
1 L. Haystead and G. c. Fite, The Agricultural Regions of the United 
States (1955), P• 86. 
2 Ibid., P• 87 • 
3 Gottmann, P• 187. 
Valley on the west is called North or Little North Mountain in various 
of its segments. The ridge that constitutes the Virginia-~Test Virginia 
border for a considerable distance bears the name Allegheny Mountain, 
but this somewhat indefinite name is also applied to the rugged, eastern 
part of the Allegheny Upland, and sometimes to a large part of the 
Parallel Ridges collectively. The name Shenandoah Mountains is also 
applied to a considerable part of the region, especially to the lang ridge 
immediately west of North Mountain and the Valley. Some of the ridge.s 
take their names from the streams that separate them, such as Pattersons 
Creek, Mill Creek, South Branch, South Fork, North Fork, and Bullpasture 
Mountains. ~imam elevations slightly exceed 4,000 feet in the middle 
and southern portions of the region, but are lorrer in the north; in the 
vicinity of the Potomac River east of Cumberland few of the ridges exceed 
2,000 feet in elevation. Except in the south, where the G+eenbrier and 
several smaller streams flow into the New River, drainage of the region 
is entirely toward the east, either to the James or the Potomac River 
system. 
e. The Allegheny Upland 
This name is used here for the portion of the Appalachian Plateaus 
province lying within the study area. In the eastern part of this province 
the terrain is more mountainous than plateau-like, and it is here that the 
highest point in the study area is found:: Spruce Knob, West Virginia, 
with an elevation of 4,860 feet. The mountainous Allegheny Upland differs 
from the Parallel Ridges in its erosional forms, which take a dendritic 
pattern in the former while they are largely controlled by structure in 
the latter. 
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In the northern part of the study area the Allegheny Upland is sharply 
bounded on the east by the "one-sided mountainll known as the Allegheny 
Front (Fig. 5), which continues in Mar,rlancl under the local name of Dans 
Mountain. Just south of Spruce Knob the boundary jogs to the west about 
10 miles and continues along Back Allegheny Mountain which borders the 
Greenbrier River on the west. Where the Greenbrier turns west near 
Ronceverte, the plateau boundary diverges from it, turning slightly east-
ward. In the extreme southwestern corner of the area the escarpment that 
bounds the Allegheny Upland is also the boundary between Virginia and West 
Virginia. 
In the area between the New and Greenbrier Rivers the Allegheny Upland 
is relatively low, with maximum elevations less than those of the Parallel 
Ridges to the east. Farther north the eastern edge of the Upland consist-
. 
ently has elevations higher than those of the Parallel Ridges. In this 
portion of the Upland is the highest incorporated town in the eastern 
United States--Davis (3,100 feet elevation), 6ust south of the headsprings 
of the Potqmac that mark the southwestern corner of Maryland. 
As the portion of the Allegheny Uplan~fwithin the study area is a 
region of mountains or deeply dissected plateau, it is primarily a forest 
region. Having greater altitudes than other parts of the area, it is 
capable of supporting spruce forests at its higher elevations and therefore 
exhibits a prominent altitudinal zonation of forest types, at least in 
those areas where human activities have not eliminated the spruce forest 
formerly characteristic of the higher elevations. 
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3· Drainage 
a. East-flowing rivers 
It was shown in the preceding sections that there is a definite 
relationship between the physiographic divisions of the area and its 
drainage patterns. This is also true in a general way of direction of 
flow, the streams of the Allegheny Upland an~ the Southern Appalachians 
flowing west toward the Ohio-}tlssissippi system, while those of the 
Middle Appalachians proper flow toward the Atlantic Coast. Nearly the 
entire area of the Parallei Ridges, Great Valley, and Blue Ridge sub-
regions falls within the upper drainage basins of the Potomac and James 
Rivers, the only two rivers crossing the Blue Ridge north of the Roanoke 
Gap (Map 4). 
The other twe major rivers of Virginia, the York and the Rappahannock, 
have their watersheds entirely east of the Blue Ridge. The headwaters of 
the York do not extend beyond the low ridge near Charlottesville known as 
the Southwestern Mountains and therefore this drainage basin is entirely 
outside the study area. The upper tributaries of the Rappahannock--the 
Jordan, Thornton, Robertson, and Rapidan Rivers--rise in tlie middle portion 
of the northern Blue Ridge, and a small part of this river 1s drainage area 
appears on the map. In the extreme southern part of the map a small area 
on both sides of the Blue Ridge drains into the Roanoke River, which flaw 
southeastward threugh North Carolina to the ocean. 
The largest single river system in the area is that of the Petomac. 
The map area includes all of this system west of the Blue Ridge, except 
the slight projection of the West Branch of the Conococheague northwest of 
Chambersburg, Pennsylvania. The total area of the Potomac Basin is 14,500 
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square miles,1 which can be divided into three parts. The lowest part 
. 
(about 3,000 square miles) is between the fall line and Chesapeake Bay, 
' 
where the river is subject to ti<ial flow from the ocean. From the Fall 
Line (just west of the District of Columbia, shown within tne compass 
~ ~ ~ ~ 
circle on Map 4) to Point of Rocks, where the Potomac crosses the Blue 
i'.:i? 
Ridge in Mariland, it drains an area of about 2,000 square miles wholly 
east of the Blue Ridge. Its principal tributary in this portion is the 
Monocacy, with headwaters near Gettysburg, Pennsylvania. The remainder 
of the Potomac Basin--about twe-thirds of the total area--lies west of the 
Blue Ridge. For most of its distance the Potomac cuts acr~ss the pre-
vailfng directi~n of the Parallel Ridges, and only west of Cumberland does 
its main course appear to be structurally controlled. Its tributaries, 
however, for.m the classic trellis pattern determined by the direction of 
the ridges. The principal tributaries flowing into the Potomac from the 
~ 
south are the Shenandoah with its North and South Forks, the Cacapon, and 
' the South Branch with its tributaries, the Moorefield and North Fork. The 
streams flowing into the Potomac fre.m the north are all relatively short 
by comparison, such as the Conococheague, Licking Creek, and Wills Creek. 
The significance of the Potomac as the site of the Nation's capital 
and as the principal source of its water supply has been a factor in 
determining forest policies on its watersheds. It was the navigability 
of this river, however, that afforded the Constitutional basis for estab-
lishing the George Washington National Forest. 
The other major river basin within the study area, and the most impor-
1 tiThe Potomac, n in Ten River 1 s in .America's Future (1950), P• 577. 
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tant industrially and commercially, is that of the James River. Like the 
Potomac, the entire upper drainage area of the James is within the area, 
but in the case of the James this is a smaller percentage of the entire 
basin. The three sections of the river--Tidewater, Piedmont, and upper 
basin--are roughly equal in ~ength, and the area of the James upper basin 
comprises less than half of its total drainage area. The pattern of the 
upper James and its tributaries is in some respects like a mirror image of 
that of the Potomac, but on a smaller scale. Here the principal tribu-
taries flow south in the valleys between the parallel ridges--the Jackson, 
Cowpasture, Calfpasture, and North--to join the main river winding an 
irregular course toward the east. The river basin has considerable eco-
""'" nomic unity, with the city of llf,nchburg the focus of its upper portion 
just as Richmond is the focus of the lower. 
b. West-fl<:>wing rivers 
West of the parallel ridges the drainage is to the Ohio River, by 
two major systems. In the northern half of the area the drainage is north-
ward to the Monongahela, by the Tygart, Cheat, and Youghiogheny and their 
tributaries. In the s<:>uthern half it is to the Kanawha, which is formed 
by union of the New and Elk Rivers at Charleston. Small portions of sev-
. 
eral tributaries of the New River appear on the base map: the Gauley and 
Meadow Rivers £lowing from the edge of the Allegheny Upland toward the 
west, and Wolf and Walker Creeks flowing into the New from the southwest. 
The principal tributary of the N~v River is Greenbrier River, the western-
most and one of the longest rivers of the ridge and valley province. 
Whereas navigation on the eastward-flowing rivers has been unimportant 
for many years, on the Ohio and its tributaries it is a matter of some 
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economic importance. Protection of these waters and the industrial cities 
located on them in Pennsylvania and Ohio provided a valid reason for es-
tablishment of the Monongahela National Forest in 1Nest Virginia, with a 
resulting major change in policy toward the forest lands of the region. 
4. Climate 
a. General characteristics 
The outstanding characteristics of the climate of the Middle 
Appalachians in relation to the vegetation, are an ample and seasonally 
well-distributed rainfall and a marked alternation of seasons between warm, 
humid summers and cold but not excessively long winters. 
Practically all of the area lies west of the line within which the 
average number ef days without killing frost exceeds 190--a line which 
Gottman regards as coinciding in a general way with his line separating 
eastern from western Virginia.1 Thus the Middle Appalachian region, 
although net far from the Atlantic Ocean, is climatically more contin-
ental than that of the ceastal plain, and represents a transitional area 
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between the mild climates of the lowland South and the more extreme climates 
of the Northeast. This transitional character is reflected in the vegeta-
tion of the mountain region as shown in the next chapter. 
Mean temperature isotherms for Januar,r and July, the two extreme 
months, are shown on Maps 5 and 6, based on Weather Bureau data for the 
area. Owing to the great altitudinal irregularity of the area, the iso-
ther.ms are generalized to a considerable degree, but they reflect the 
decrease in temperature teward the inland, higher parts of the area. 
1 Gottmann, pp. 24 and 144. 
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A comparison of Maps 5 and 6 shows the seasonal contrast between winter 
and summer temperatures, amounting to an average difference of nearly 
40 Fahrenheit degrees. 
Rainfall is distributed throughout the year. The total average amount 
varies from over 60 inches on the Allegheny Upland to only half that 
amount in the "rain shadow" farther east (Map 7) • 
The intermediate or transitional position of the Middle Appalachian 
region between north and south is show.n by its classification according 
to the commonly used Koppen system for classifying climates.1 Most of 
the area falls in the ~~ humid mesothermal type w.i. th warm summers 
• '-""--<:. 
(Oaf), but the line separating this from the humid microthermal type 
- ' 
(Daf) to the north approximately follows the Potomac River in this area. 
The ~llegheny Mountain region is similarly divided between the ~ and Dbf 
zones which are the Ucool summerll subtypes of mesothermal and microthermal, 
respectively. 
As a primarily mountainous region the Middle Appalachians exhibit many_ 
manifestations of the generally accepted principles of mountain climatol-
ogy. Pr0minent among these principles is the great importance of l9c~l ' 
variation in climate. Differences in exposure cause south-facing mount~in 
slopes to heat up more qQickly than valley floors, being more nearly 
normal to the sun 1 s rays, while north-facing slopes have a greater amount 
of shade and retain moisture longer in the soil. Local convective air 
circulation in which winds tend to flow upslope ;in the daytime and dotm-
slope at night are common. The tendency of the air to form cold air 
1 As modified by G. T. Trewartha, in Goode 1s World Atlas (1953), P• 8. 
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lllakesn and ground fogs in depressions, especially in winter, is also 
common. Strong winds at the higher elevations and drifting of snow in 
winter also have local influences on the mountain vegetation. These and 
other climatic factors typical of mountain regions cause many local vari-
ations in vegetation even when human disturbances are absent, and a 
homogeneous vegetative cover in such an area is hardly to be expected. 
b. Variability 
According to Mason,1 the extremes of climatic factors may be more 
important than the means in deter.mining vegetational patterns. This prin-
ciple may refer to extremes over a period of years as well as to the annual 
and diurnal cycles. 
Thornthwaite2 has prepared maps shG>Wing the degree of variation in 
available moisture, as represented by the P/E iridex, in the United States 
for the period 1900-1939. Using six: types ranging from A (superhumid) to 
F (arid), his map of "normal" conditions shows the entire eastern United 
States as humid (type B) except a few mountain areas that are shown as 
superhumid. In the entire 40-year period, according to these maps, there 
was only one year, 1930, when the Middle Appalachians were very dry {Dry 
Subhumid to Semiarid) over a substantial part of the area. The drought 
in 1930 was one of serious proportions economically, and lesser droughts 
in this period also occurred in 1914, 1921, 1924, and 1925. In the years 
since Thornthwaite 1s study, another serious drought developed in 1952 to 
1954, when three successive years were dr,r.3 
l Quoted in s. Cain, Foundations of Plant Geograph;r (1944), P• 11. 
2 c. W. Thornthwaite, Atlas of Climatic Types fu the United States, 1900-
1939, USDA Misc. Publ. No. 421 (1941) • 
3 Gottmann, P• 374. 
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Temperature variability has been mapped in terms of standard deviation 
of the mean values by Thom1 and others • These maps show the standard 
deviation of mean temperatures in the Middle Appalachian area to be from 
5.0 to 5.0 F. degrees in January, decreasing to 2.0 degrees in July. As 
these maps are based on data from first-order stations only, it is possi-
ble that conditions would be somewhat different in parts of the mountains, 
but the figures afford a basis for concluding that the study area is not 
a region of much climatic variation as c0mpared with the rest of the 
United States. 
c. Unusual phenomena 
The occurrence of climatic phenomena of such intensity that they 
can destroy standing forests and thus cause a new succession to begin is 
of particular importance in studying changes in vegetation, for if suifi-
ciently frequent an~ widespread in their effects such occurr~nces may 
have a greater influence on the vegetation than will human influences. 
As indicated in Chapter I, if frequen~ enough to be within the life-spans 
of the trees of an area, natural cataclysms may prevent the supposed 
Uclima:x:n from ever becoming established. 
(1) Hurricanes have been known to turn inland as they move north 
or northwest from their "breeding ground" in the Caribbean, and Cllcca-
sionally Cllne will reach the mountains of the Middle Appalachians. However, 
as a hurricane derives its energy from the water over which it passes, it 
generally loses force after moving an appreciable distance over a land 
1 H. C. S. Thom, nstandard Deviations of Monthly Average Temperature, u 
National Atlas of the u.s., l:lo,ooo,ooo (undated). 
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surface.. Thus the hurricanes that have reached the Middle Appalachians 
have not been particularly destructive. Place names such as UBlowtimber 
Run, u "Cyclone," and IIHurricanen (all west of the mountain area in West 
Virginia) suggest high winds at some time in the past but it is question-
able whether they derived their names from true hurricanes. 
(2) Tornadoes have occurred in many parts of the study area, 
although not with a high degree of frequency. In Virginia "they have been 
very rare west of the Blue Ridge Mountains.n1 A series of violent tor-
nadoes struck the northwestern corner of the area in June 1944, affecting 
portions of Maryland and Pennsylvania and causing heavy property losses 
in Shinnston and other towns in West Virginia .. 2 
The damage to vegetation of which a tornado is capable is s?own 
by an account of an area in southwestern Pennsylvania, just outside the 
study area, which was visited by Nicholas Cresswell not long after it was 
struck by a tornado: 
ll.fl.pril lOth, 1775 - Crossed the Fallen Timbers. Occasioned 
qy a violent gust of wind from the east. The trees are 
either torn up by the roots or broke off near the ground. 
Some Oaks 2 foot diameter are broke off and the tops carried 
to a considerable distance. Scarcely one tree left standing. 
I am told it continues 100 Miles in a west course and about 
a mile broad. n3 
The extent of the damage area is unusual for a tor.nad~, but the fact that 
trees 2 feet in diameter were broken off rather than uprooted indicates 
that it was indeed a. tornado rather than a hurricane that caused this 
destruction. 
1 S. D. Flora, Tornadoes of the United States (rev. ed., 1954), P• 166. 
2 Ibid., P• 167 • 
3 N. Cresswell, The Journal of Nicholas Cresswell 1774-1777 (1924), P• 63. 
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Such incidents Shmv that tornadoes capable of destroying consid-
erable areas of forest have occurred in the past and undoubtedly will in 
the future. The relatively small area affected by a tornado, however, 
and their relative infrequency in the Middle Appalachian area, make it 
unlikely that any given place within the area will be affected more often 
than once in several tree generations. 
(3) Floods are recurring events which periodically cause much 
destruction within the area. On the Potomac River, for example, major 
floods were recorded in 1870, 1877, 1889, 1896, 1902, 1914, 1924, 1936, 
1937, 1942, and 1949.1 In recent years, Harpers Ferry was floode~ so 
frequently that these events contributed to the final abandonment ef the 
town which is new preserVed as a National Monument. The greatest flood 
of the Shenandoah was that of September 1870, which did enormous damage 
in the Valley. The James River has had .a somewhat similar history. In 
1936 floods were especially widespread, affecting the Potomac, James and 
upper Ohio River basins. 
~cessive rainfall in the western parts of the area, especially 
when it occurred with wet snow on land that had previously been deforested, 
contributed to some of the disastrous floods 0f the Ohio River. This was 
the situation in March 1907, when heavy rains in the Monongahela and 
Youghiogheny basins produced a flood that caused a great deal of damage 
at Pittsburgh.2 
Unless floods occur 1fith such frequency that ground-water condi-
1. W. G. Hoyt and W .. B. Langbein, Floods (1955), PP• 413-431. 
2 L. C. Glenn, Denudation and Erosion in the Southern Appalachian Region 
and the Monongahela Basin, USGS Prof. Paper 72 (19ll), P• 121. 
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tiona are affected, the natural vegetatioR generally recovers quickly 
from their effects. Where deforestation has occurred, however, especially 
when followed by fire, a flood may so alter soil conditions that the 
former vegetation can be reestablished only with difficulty. 
There is a widely held belief that in the primeval state the 
forests and the slopes on which they grew were in some sort of 11adjust-
menttt that eliminated the erosional effects of excessive rains. This 
idea is reflected, for example in the following quotation from Stuart 
Chase:· 
•• ••• the tangle of forest roots and the thick matted 
grasses held the soil firmly in place ••• nature by 
every possible device kept the water on or .in the land.n1 
This belief is fostered not only by popular writers but also by foresters 
and geographers: Gottmann quotes a report of the Southeastern Forest 
Experiment St~tion which s;a.ys, nrt is reasonable to believe that through 
the ages there has developed harmonious adjustment of vegetation, soil, 
and water.n2 But this "harmonious adjustment" must have failed many 
times to maintain a stable condition, for the continent exhibited con-
siderable erosion even before man entered the scene •. As aptly pointed 
out by Hack and Goodlett, 
ttThere is a limit to the amount of runoff that a forest 
can withstand. This limit determines the density of 
drainage channels, and were there no limit to the protective 
power of' the forest there would be no stream channels at all.tt3 
Thus floods must be regarded as one of the natural cataclysms to 
1 s. Chase, Rich Land Poor Land (1936), P• 21. 
2 ~· cit., P• 300. 
3 Op. cit., PP• 204-205. 
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which the Middle tppalachians are subject periodically, and probably the 
most influential one in terms of effect on the vegetation. While their 
intensity and results may be increased by misuse of the land and forest, 
they would still occur even under optimal conditions. 
(4) Glaze.is· a weather phenomenon occurring with considerable 
frequency (at least once a year) over most of the eastern United States. 
Through damage from the weight of ice acc~lating on trees, glaze has an 
effect on forests of a degree that is seld0m recognized. Bennett considers 
glaze storms in the United States as "one of the principal agents of damage 
to forest, orchard, and shade trees,n and na factor of major ecological 
importance" even where they occur only occasionally.l Within the Middle 
Appalachians, Ashe has observed that in parts of the Massanutten and 
Shenandoah Mountains, the general appearance of the forest indicates that 
most of it has been injured by ice at some time during its existence.2 
Thus glaze must be ranked wi~h the climatic.phenomena that periodically 
affect the forest adversely, at times riva~ing the destructive capacity 
of man and at other times imposing obstacles to his attempts to maintain 
a "harmonious adjustment" of resources to their -environment. 
1 I. Bennett, Glaze ••• , Tech.Rpt.EP-105, QM R&E Command (1959), p. 152. 
2 W. W. Ashe, "Note on ice storms in the Southern Appalachians, It Mo. 
Weather Rev., vol. 46 (1918), P• 374. 
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5. Culture 
a. Distribution of population 
The study area is primarily a region of rural and small-town 
population rather than of urban centers. No city in ~the area had a 
popuiation greater than 100,000 in 1956, and only five (shown by heavY 
circles on the map) had more than 25,000.1 The other towns shown range 
in population from 1,000 to 22,000, although a few in this class were 
omitted from the map because of limitations of space. 
It is significant that all of the sixteen centers having more than 
10,000 population, with the exception of Cumberland, Maryland, and 
Covington, Virginia, are in either the Piedmont or Great Valley subregions. 
Cumberland, with 38,000 inhabitants, owes its importance to its position 
as a maintenance center on the Chesapeake & Ohio Railroad which follows 
the Potomac Valley, while Covington, with 13,000 population, is a wqod-
pulp and paper center. These and a number of smaller towns make the 
Parallel Ridges subregion third in importance in terms of population. 
The largest town in the eastern Allegheny Upland is Elkins, West Virginia 
(9,000), where administration of the Monongahela National Forest is cen-
tered. 
The largest cities on the upper Piedmont are Charlottesville (27,000), 
seat of the University of Virginia and center for a prosperous agricul-
tural area, and Lynchburg (50,500, with about 150,000 within a 25-mile 
radius), a manufacturing, railroad, and 'tobacco center occupying a key 
1 Exact population figures are not important here; therefore those given 
are rounded off to the nearest thousand. All are 1956 estimates of the 
Bureau of the Census. 
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location on the James River. One of the chief industries of Lynchburg is 
paper and paper products, using as the raw material wood from the mountain 
forests. 
The largest city in the area is Roanoke (99,000), on the edge of the 
Great Valley where the only break of any width occurs in the entire length 
of the Blue Ridge. This city, "a regional capital for western Virginia, ul 
was established within the last century as a railroad town, and has grown 
rapidly to be a majar transportation and industrial center. Corresponding 
to Roanoke's position in the south is Hagerstown (39,000) in Maryland, 
which is also important as a railroad center, industrial city, and regional 
capital. Between these two foci is a chain of small cities and towns ex-
tending the length of the Great Valley: Martinsburg~ Winchester, Strasburg, 
Harrisonburg, Staunton, Lexington, and many smaller towns serving the local 
agricultural interests and tourist trade. 
b. Communication patterns 
The function of the various cities and towns and the distinctive 
terrain in each of the five subregions have produced distinctive patterns 
of transportation facilities within each subregion. In the Piedmont and 
Great Valley the road network assumes a llradial" pattern, consisting of 
a series of "cartwheels" each having a center of population as its hub. 
In the Valley, such cities as Hagerstown, Winchester, and staunton for.m 
hubs of nearly symmetrical cartwheels. East of the Blue Ridge the pattern 
is repeated around·such centers as Lynchburg and Charlottesville, and 
even around smaller towns such as Culpeper and Warrenton, but the rolling 
1 Gottmann, P• 212. 
c.: 
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terrain of the Piedmont causes the roads to follow less regular courses 
than in the more level Valley. Between these twm subregions, the Blue 
Ridge has a road development that can best be described as "linear, It 
For practically the entire length of the northern Blue Ridge, a single 
main road follows the ridge, as the Skyline Drive in The Shenandoah 
National Park and as the Blue Ridge Parkway south of the Park. This road, 
maintained almost entirely as a scenic attraction, is crossed at wide 
intervals by transverse highways that connect the Piedmont and Valley. 
The Parallel Ridges have a road net determined not by location of the 
population centers as in the Great Valley,· but by the orientation of the 
ridges and valleys. These cause the roads to a~sume a ttrectangularn 
pattern, consisting of a series of parallel roads in the valleys connected 
by transverse roads through gaps in the ridges. In the Allegheny Upland 
a still different road pattern is present, differing from the radial 
pattern of the Piedmont in having no definite nodes or hubs where the 
roads converge, and from the longitudinal pattern in having no consistent 
geometrical shapes. The roads of this "reticular" pattern tend to follow 
the highly irregular courses of the streams that drain the area. 
The railroads for.m distinctive patterns in each subregion much as do 
the roads, but they are less clearly defined because the railroad net is 
less dense. The amount of traffic carried by the various railroad lines 
differs enor.mously, from that of local spur liries to the major east-west 
lines that follow the Potomac and Roanoke Rivers. While railroads run 
the length of the Great Valley and the upper Piedmont, these are of less 
. 
importance than the ones connecting the east coast with the interior.1 
1 E. L. Ullman, u. S. Railroads Classified According to Capacity and 
Relative Importance (map, 1950). 
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c. Land tenure 
The types of land holdings are of great importance in determining 
the type of use and management that forest resources receive. In park 
areas, especially national parks, commercial utilization other than for 
recreation is contrar.y to government policy, and the vegetation of former 
far.m land is gradually reverting to a natural state. On federally owned 
land in national forests the type of utilization is carefully controlled, 
but at the present stage is probably of less importance than fire pro-
tection. The national forests include within their boundaries a consid-
erable area of privately owned land, particularly land included in farm 
holdings. Such land is not subject to government restrictions on manage-
ment and cutting practices, but generally shares in the benefits of the 
government fire protection system. On farm woodlots within the area~ over-
cutting and overgrazing have been the rule rather than the exception, and 
lands in such holdings constitute the chief forest management problem in 
the area.1 In this part of the United States, large holdings of forest 
land usually are better managed than are those in small ownership units, 
but the 20 percent of Virginia's forest land that is in large holdings is 
largely outside the study area. In West Virginia, most of the forest land 
in the area is included in the Monongahela National Forest. Mar.yland has 
no national forests, but a considerable area in the western counties is 
included in state forests. 
1 R. B. Craig, Virginia Forest Resources and Industries (1949), p. 53. 
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Map 8 shows the areas that are under some type of public administra-
tion, including national parks and forests~ and state forests and parks. 
The effects that these types of land tenure have on the vegetati0n are an 
aspect of cultural plant geography that will be discussed in the final 
chapter. 
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CHAPTER III. BIOTIC REGIONS AND THE PRIMEV,U, FOREST 
1. Introduction 
Various s.ystems have been proposed for dividing the United States into 
biotic regions, based either on the combined plant and animal life of the 
country or on these elements separately. Some of these systems are now 
of historical interest only, but others are widely used by biol0gists and 
other scientists to designate natural biological areas.1 In this chapter 
the more significant methods that have been pr0posed for regionalizing 
00 Q 
vegetation, both alone and as part of the total biota, are outlined with 
reference to their application in the Middle Appalachians. 
Most of the systems discussed are based on the primeval types of 
0, 
vegetation as nearly as they can be determined. A reconstruction of the 
primeval vegetation affords the best starting point for study of changes 
that have taken place in vegetation during the period of human history. 
Therefore this chapter considers not only the supposed ttclimax:tt vegetation 
as interpreted by various authors but also the evidence for some of these 
interpretations found in existing relict stands. The few stands of more 
or less undisturbed vegetation in the area give some indication of the 
probable appearance of certain types of vegetation as they were in the 
primeval state, although generalizations made on this basis must be care-
fully qualified. 
1 As an example of application 0f vegetation regions to other fields of 
study, see A. L. Kroeber, Cultural and Natural Areas of Native North· 
.America (1939). 
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2. Classifications of biotic regions 
a. Merriam 1 s life zrones 
In 1898 the Chief of the U. S. Department of Agriculture 1 s Division 
of Biological Survey, C. Hart Merriam, published his map delimiting lllife 
zronestt of the United States and adjacent parts of North America.1 
Merriam's life zones were determined on the basis of field st~dies of 
distributions of plants and animals, using areas of coincident distribu-
tion of certain species to define the various zones. It was then decided 
that these regions coincided with areas bounded by certain isotherms; for 
example, the isotherm of 18°C for the six hottest consecutive weeks of 
summer marks the southern limit of the Boreal Region.2 Merriam's text is 
not clear regarding the extent to which the lines on the final map were 
determined by application of these temperature limits and how much they 
represent actual field mapping, but the relationship between the two was 
concluded to be so close that the work was used as the basis for for.mu-
lation of certain "laws of temperature control.u 
Merriam's system included a division of North America into three 
"primary transcentinental regions"--Boreal, Austral, and Tropical--
which in turn are subdivided into !tlife zones." The greater part of the 
United States is in three life zones comprising the Austral Region. Life 
zones in the Middle Appalachians, as they appeared on the first edition 
of Merriam's map,3 are depicted on Map 9. The higher mountains are 
1 C. H. Merriam, Life Zones and Crop Zones of the United States, Bul. 10, 
Div. Biol. Survey. The system ivas described the preced.ing year in the 
USDA Yearbeok for 1897 (pp. 118-119), but without the map. 
2 Ibid., P• 54. 
3 The map was revised several times, the £ourth and last edition appear~ 
ing in 1910. 
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classified in the Canadian zone of the Boreal region. The remainder of 
the mountain area is included in the Transition ,zone, of which the part 
in the eastern United States is called the Alleghanian fauna. The Shenan-
doah Valley and Piedmont are Carolinian, the name assigned to the eastern 
division of the Upper Austral zone. The failure of the lines as shown on 
Map 9 to coincide very closely with either physiographic barriers or 
isothermal lines (see Maps 5 and 6) is due in part to the small scale of 
it 
the original map, but to some extentAis inherent in the system. 
The life zone system of Merriam has been strongly criticized on 
various grounds, especially for its dependence on a single element of the 
environment--temperature--as the criterion for distinguishing zones. 
Nevertheless, as Graham says, "in spite of its limitations, we must admit 
the fact that a poor tool, which was at hand, was better than a good one 
which was not available. n1 The system is no longer used officially by 
the Department of Agriculture, but it has had considerable effect on 
ecological thought, and the terminology introduced by Merriam is still 
widely used among naturalists. 
b. Biotic provinces and biomes 
Since the publication of Merriam's system of life zones other 
attempts have been made ~o distinguish biogeographical regions based on 
the characteristics of both plant and animal life. These efforts have 
been undertaken chiefly by zoologists, the botanists being more content 
to limit their zonations to plants. ,Only two of the more recent systems 
will be mentioned here. 
1 E. H. Graham, Natural Principles of Land Use (1944), p. 33. 
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Dice (194.3), reJecting Merriam's classification as unsatisfactory 
because only temperature was used in determining zonal boundaries, pre-
pared a new classification in which "biotic provjpces" were distinguished. 
These were thought of as continuous geographic areas of considerable size, 
ttcharacterized by the occurrence of one or more important ecologic associ-
ations that differ, at least in proportional area covered, from the 
associations of adjacent provinces.u1 Much of Merriam's nomenclature is 
retained for these provinces, but there is no Transition zone between 
his Canadian and Carolinian provinces. Thus the Middle Appalachian area 
falls entirely within the Carolinian province, which :in the Appalachian 
area extends as far north as the southern border of Pennsylvania. As 
Dice recognizes no discontinuous areas in a province, under his system 
the higher parts of the Middle Appalachians would not be considered as 
Canadian even if the mapping were at a larger scale. 
Another system of regionalizing the larger biotic communities is that 
of ~'biomes" proposed by Shelford (1939 and 1945). Biomes are more or less 
equivalent to the Clementsian concept of "formations" which referred only 
to vegetation. Departing from the older names, Shelford designated biomes 
by the names of the plant and animal thought to be most characteristic of 
each. Thus most of the Middle !ppalachian area falls within the IIOak-Wild 
turkey" biome, equivalent to the eastern deciduous forest, while the higher 
mounta~s are in the "Spruce-Moose" biome or northern coniferous forest. 2 . 
1 L. R. Dice, The Biotic Provinces of North America (1943), p. 1. 
2 V. E. Shelford, ttT.he relative merits of the life zone and biome con-
cepts," Wilson Bulletin, vol. 57 (1945), pp. 248-252. Map reproduced 
in L. R. Dice, Natural Communities (1952), p. 442. 
8.3 
Wild turkey was a prominent part of the fauna of the Middle Appalachians 
before being nearly exterminated by hunting, 1 but the absence of moose 
from the present study area either now or in the period of human history 
renders this name somewhat anomalous for the portion of the biome with 
which this study is concerned. 
3. Vegetation regions 
a. Ecological delimitations 
Most of the maps that show vegetation regions of the United States 
have an ecological basis. That is to say, they delimit areas within which 
certain ltdominanttt (most conspicuous) species or combinations of species 
grow or have grown because the environment is presumably more suitable 
for them than for other species. The effects of human occupance are not 
apparent on such maps, as their authors generally attempt to show types 
of llclimaxtt vegetation which in many places are not what actually appears 
on the ground. It is implied that the types shown were the primeval 
vegetation and would reappear if natural succession were allowed to run 
its course. 
It must be recognized further that on maps within the range of scales 
generally used to show the entire United States or North American continent, 
only the most widespread type in a rather large area can be distinguished, 
and the student must allow for numerous exceptions that do not appear on 
the map. The type shown is usually that covering the largest area, in 
most places on sites that are intermediate in steepness, exposure, and 
1 H. s. Mosby and C. o. Handley, The Wild Turkey in Virginia (1943). p. J.6. 
This bird is now being artificially restocked by state game officials 
of Virginia, West Virginia, and Maryland. 
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location between ridges and drainage channels. In an area such as the 
Middle Appalachians the diversity 0f terrain and soil creates a special 
problem in interpreting the history·of vegetation--a ~roblem that is less 
marked in a more uniform region such as the midwestern prairies. 
In the following sunnnary, the regions or zones within the Middle 
Appalachians that have b~en delimited on various vegetation maps are re-
viewed, both to show the hist0rical development 0f systems of mapping 
vegetation and to see what points of agreement can be found among the 
various systems. 
(1) J. G. Cooper (1859) made the first map of forest regions for 
the United States, using terminology that later was borrowed in part by 
Merriam to designate his life zones. On Cooper's page-size mapl the Middle 
Appalachian area includes part of three "f'orest regions:ll the Canadian, 
including a narrow wedge extending down the higher mountains; the Alleghany, 
including the region from the mountains east to the fall line; and the 
Ohio, including the region of plateaus and hills west of the Canadian. 
These three regions, together with two others termed Carolinian and 
Mississippian (southeast and south of the area, respectively), were said 
to form a "natural province" called the "Apalachian.n 
(2) Charles S. Sargent (1884) prepared an atlas of' tree distribu-
tions to accompany a part of the Tenth Census of the United States.2 Most 
of these maps show the distributions of various tree genera according to 
l J. G. Cooper, liOn the distribution of the forests and trees of North 
America ••• ,n Annual Report Smithsonian Institution for 1858, p. 267. 
2 Trees of 
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the number of species present, but the first two maps in the atlas show 
broader vegetation areas. The first is ttForest, Prairie and Treeless 
Regions,n on which the higher mountains west of the Allegheny Front and 
south to the New River are shown as coniferous forest while the re~ain-
der is deciduous forest. 'Ihe second map shows UNatural Divisions of the 
North American Forests," including eight divisions for the continental 
United States. The Northeast is shown as "Northern Pine,n an area that 
extends down the mountains of the Middle Appalachians approximately to the 
New River, while the rest of the area (and most of the United States as 
far west as the Rocky Mountains) is ·shown as 11Deciduous.n 
(3) John Harshberger (1911), in his contribution to Engler and 
Durde's Die Vegetation der Erde,1 divided North America into phyto-. 
geographical zones, sections, regions, districts, and areas (in order of 
decreasing rank). His map (scale 1:4o,ooo,ooo) includes all of the 
Middle Appalachians in the "Appalachian District with its Deciduous 
Forests .,It This is bounded on the east by the Piedmont District and on 
the west by the Alleghanian-Ozark District, the three comprising one 
"region" of the "North American Temperate Zone: Atlantic Section." The 
text separates the Appalachian District at the New River into a northern 
and a southern area but has little to say about the vegetation between 
Pennsylvania and the New River. 
(4) Forrest Shreve (1917) published a map that marked another 
milestone in the regionalizoation of American vegetation. This was pre-
pared in connection with his study (with Livingston) of the relation 
1 J. Harshberger, Phytogeographic Survey of North America (1911). 
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between vegetation and climate.1 Shreve's delineation of areas within the 
Middle Appalachians is shown on Map 10. Most of the United States east 
of the Mississippi, except the coastal plain and the far northeast, 
appears as Deciduous Forest. The Allegheny Mountains are shown as 
Northern Mesophytic Evergreen Forest, in a narrow band that widens north-
ward to cover a large part of western Pennsylvania. On either side of 
this area are small, narrow areas designated Northeastern Evergreen 
Deciduous Transition Forest. 
(5) Raphael Zon (1924) prepared the forest portion of the map of 
"Natural Vegetation" in the Atlas of .American Agriculture, 2 which probably 
has had a greater influence on later delimitations of vegetation than any 
other.3 The areas shown on this map are designated largely by the names 
of characteristic species or genera of trees rather than by descriptive 
names as used by Shreve or the geographically derived names of Cooper and 
Merriam, although descriptive equivalents are also given. Within the 
Middle Appalachians (Map 11), ~on 1 s areas in order of decreasing altitude 
are: Spruce-Fir (Northern Coniferous Forest), Birch-Beech-Maple-Hemlock 
(Northeastern Hardwoods), and Oak (Southern Hardwood Forest). The Oak 
type is subdivided into a Chestnut-Chestnut oak-Yellow poplar association 
1 F. Shreve, ttA map of the vegetation of the United States,ll Geog. Rev., 
vol. 3 (1917), PP• 119-125. Map scale 1~9,600,000. Also in B. E. Liv-
ingston and F. Sl:J.reve, The Distribution of Vegetation in the United 
States as Related to Climatic Conditions, Carnegie Inst. Wash. Publ. 
284 (1921). 
2 H. L. Shantz and R. Zon, "Natural Vegetation," in Atlas of American 
Agriculture (1924 and 1936), pp. 4-5. Map scale 1:8,ooo,ooo. 
3 Rostlund, P• 392. A. w. Kiichler1 s vegetation map in Goode •s World 
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Atlas is probably familiar to more present-day students, but it is purely 
physiognomic and gives no indication of the component species. 
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occupying most of the Middle Appalachians except the higher parts of the 
Allegheny Upland, and an Oak-Pine forest on the outer Piedmont. A third 
subdivision, Oak-Hickory, covers a considerable area in the Midwest but 
is not shown east of the Ohip River. 
(6) Weaver and Clements (1938), in their map of "Climax Forma-
tions of North America,n1 show six forest ttclimaxes,n of which two 
(Deciduous Forest and Boreal Forest) are found in the Middle Appalachians. 
Most of the area is in the Deciduous Forest Climax (Quercus-Fagus), in 
which three subdivisions are recognized: maple-beech, oak-chestnut, and 
oak-hickory. Small areas at high elevations are in the Boreal Forest, 2 
although not distinguished on the map. 
(7) E. Lucy Braun (1950) distinguished "forest regionstt largely 
on a physiographic basis (Map 12). These regions represent vegetational 
units only in a broad sense, and within each many climax associations are 
described, including representatives of more than one formation. The 
higher mountains of the Middle Appalachians are placed in the Allegheny 
Mountains section of the Mixed Mesophytic Forest Region, a large region 
bounded on the east largely by the Allegheny Front and its extensions. 
Most of the remainder of the area is in the Oak-Chestnut Forest Region, 
which is subdivided along physiographic lines into four sections. Those 
within the study area are the Ridge ~d Valley, Northern Blue Ridge, and 
Piedmont sections. Only in the southeastern corner of the area does the 
Oak-Pine Forest Region of the atlantic Slope appear. 
1 J. E. Weaver and F. E. Clements, Plant Ecology-, 2nd ed. (1938), 
Frontispiece. 
2 Ibid., P• 488. 
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Throughout her discussion Braun stresses the high degree of vari-
ation that is found within the various regions. For example, it is 
pointed out that within the Mixed Mesophytic region there are o~tliers of 
the more northerly regions characterized by sprtice and ttnorthern u hard-
1 woods, although these are not of sufficient size to be differentiated on 
the map. With such a variety of associations represented within each 
nregion,tt however, it is not always clear wherein lies the distinctiveness 
.· 
of the regions. 
(7) The American Museum of Natural History provides another 
classification of forests in the "Vegetation Map of Middle North .Americatt 
that is part of the Museum's exhibit of North American Forests. Of the 
70 vegetation types shown on this map, four are found within the Middle 
Appalachians area: 
Distribution 
92 
Red spruce-balsam fir forest 
Northern hardwoods-hemlock-
white pine forest 
Oak-hickory forest 
Four small areas in the higher mountains 
Virginia pine-oak forest 
Mountains of the Allegheny Upland 
Parallel Ridges and lower Shenandoah Valley 
Middle Shenandoah Valley and Piedmont 
Although areas cleared for agriculture are not shown on this map, it re-
fleets recent changes in forest composition in its elimination of chestnut 
as a key species and the reduction of. the area shown as spruce forest. 
It seems to be based largely on the Forest Service types discussed in the 
following section. 
1 E. L. Braun, P• 76. 
b. Economic delimitations 
Much of what has been written and mapped concerning the forests 
of eastern United States has had an economic purpose as opposed to the 
ecological basis of the maps discussed above. This purpose has been to 
provide a basis for analyses of local forest conditions and to show the 
suitability of various areas for growing certain commercial species of 
trees. With such aims in mind, foresters have produced detailed·vegetation 
maps of portions of the Middle Appalachians. 
Vegetation regions as mapped by the Forest Service are based on the 
concept of "forest type," a descriptive term "used to group stands of 
similar character as regards composition and development. • • The term 
suggests repetition of the same character under similar conditions.nl 
It thus has much in common with the concept of climax vegetation as dis-
tinguished from "cover type, tt which is defined as nthat now occupying the 
ground, no implication being conveyed as to whether it is temporary or 
permanent.n2 
The Committee on Forest Types of the Society of American Foresters 
has preferred to base its classification of forest types on the present 
tree cover rather than climax vegetation, for this is '~hat the ferester 
finds on the ground and must deal with. n3 In this juggling of terms a 
certain confusion is apparent between what the forester sees growing and 
what he would like to grow, a confusion which at times is carried over to 
1 Quoted by the Committee on Forest Types, Society of American Foresters, 
in Forest Cover Types of the Eastern United States, 3rd ed. (1940), p. 2. 
2 Loc. cit. 
3 Loc. cit. 
93 
the mapping of forest types. 
The first listing of types for the Middle Appalachians was that of 
Ashe in 1922.1 Ashe arranged forest types according to Merriam's life 
zones, adding measures of site quality for various habitats as well as a 
listing of types that are essentially ecological "climaxes." 
The Society of ~erican Foresters has sponsored no mapping 0f forest 
types in the Middle Appalachians~ but its Committee on Forest Types dis-
tinguished a large number of types (some of which can be combined into 
"type groups") that are used in inventories and other studies by foreste;rs. 
By definition, species mentioned in a type name make up, singly or in com-
bination, at least 50 percent of the trees in a given stand. The 100 
forest cover types in the eastern United States that were distinguished 
by the Committee on Forest Types2 are classified in four major categoriea,~ 
a Northern, Central, Southern, and Tropical Forest Region.3 The Middle 
Appalachian area includes approximately half of the types listed, most of 
them belonging to the Central Forest Region although representatives of 
both the Northern and Southern Regions are present. Some of these occupy 
extremely small areas, however, such as the ~amarack type which is limited 
to a few acres in Preston County, 1Nest Virginia.4 
1 w. w. Ashe, "Forest types of the Appalachians and White Mountains, n 
Jour. Elisha Mitchell Scientific Society, vol. 37 (1922), pp. 184-198. 
2 2£• cit., PP• 5-6. A later revision has added a few types to this list, 
but it would be impossible to enumerate all the possible combinations 
of species. 
3 It should be emphasized that the word "region" is used here loosely 
and does not refer to areas that have been defined on a map. 
4 E. L. Core, "Notes on the plant geography of West Virginia," Castanea, 
vol. 15 (1950), P• 67. 
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In its map of "Major Forest Types, State of Virginia,n1 the Forest 
Service recognizes seven major types, of which the following four are 
present in the mountain region:. (1) Mountain Hardwoods, (2) Virginia 
pine-Hardwoods, (3) Shortleaf-Pitch pine-Hardwoods, and (4) White pine-
Hardwoods. The~e categories correspond more closely to tttype groups" 
than to individual forest types as defined by the Society of American 
Foresters, although they are defined somewhat differently both frem the 
types recognized by the S,AF and those used in the text of the report in 
which the map appears. The other types shown on this map, in the Coastal 
Plain and lm-rer Piedmont enly, are designated as Bottom-land Hardwoods, 
Loblolly pine-Hardwoods, and Shortleaf pine-Hardwoods.- Only the last-
named extends up the Piedmont far enough to come within the map area of 
this study in a few places. While red spruce and balsam fir both eccur 
to a slight extent in Virginia, neither is of sufficient area to be dis-
tinguished as a separate type on the map. It will be noted that in this 
classification none of the hardwood species are distinguished by name, 
partly because they are so numerous but also because they are less impor-
tant commercially than the pines • 
.Another Forest Service map2 includes the entire "!ppalachian Hardwood 
Region"--a region whose boundaries were deter.mined by the wartime Office 
of Price Administration and included most of the mountain region south of 
1 Included iE R. B. Craig, Virginia Forest Resources and Industries, USDA 
Misc. Pub. 681 (1949), fold-in. Although referred to here as ncraig•s 
map, u this was apparently produced by a number of Forest Service 
personnel. 
2 A. S. Todd Jr., Wartime Lumber Production in the Appalachian Hardwood 
Region, Forest Survey Release No. 16, Appalachian Forest Exp. Sta. 
(1944), P• 2. 
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Pennsylvania. For Virginia this map follows the same type boundaries as 
the one discussed above, but it uses a slightly different terminology. 
As shown on Map 13, 1 it distinguishes a Northern Hardwoods type (mostly 
in Vfest Virginia) and an Oak-Hickor.y type, which are grouped together as 
Mountain Hardwoods on Craig's map of Virginia. On the other hand, Craig's 
areas of Virginia pine and Shortleaf-Pitch pines are consolidated in a 
"Yellow p:ine-Hardwoods" type. As this map includes West Virginia, it 
also introduces a Spruce-Fir type. 
The chief features of the Forest Service maps are their emphasis on 
distribution of the various pines, and the fact that they show the types 
that existed at the time of the surveys on which the maps were based• 
Being concerned with forests only, no attempt was made to distinguish 
agricultural or other non-forest lan~. Thus the types shown on Map 13 
represent the principal forest types mapped lion the basis of species 
composition and the proportion of commercially dominant trees" on the 
forest land of the area.2 
c. Comparison of maps 
The biotic divisions of the Middle Appalachians, according to six 
of the classifications that have been discussed here, are compared in 
Table I on the following page. Making due allowances for differences in 
scale and degree of precision of the original maps, it is apparent that 
there are certain broad areas of agreement among them. The chief char-
acteristic that they have in common is a major division between the area 
1 Note that forest types are not distinguished for Pennsylvania, which 
is not included on the Forest Service map. 
2 Craig, p. 14. 
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of higher mountains, approximately bounded on the east by the Allegheny 
Front, and the remainder of the area. This higher region varies in size 
from the narrow Canadian zone delimited by Merriam to the combined northern 
coniferous forest and northeastern hardwood forest of Zon, occupying most 
of the eastern Allegheny Upland except the comparatively low area drained 
by the lower Greenbrier River. Although Braun includes the higher mountain 
area in the Mixed Mesophytic Region, she recognizes a section in which the 
northern species are prominent (Map 12).1 
The size of the spruce-fir region, considered by itself, has been in-
terpreted very differently by various authors. Whereas Shreve showed 
most of the western mountains in his Northern Mesophytic Evergreen Forest, 
the area of spruce as depicted by Zon is somewhat smaller, and on the more 
recent Forest Service map it is confined to four small areas. This pro-
gressive reductien in the area shown as spruce forest reflects both the 
actual reduction of spruce forests on the ground since logging operations 
began, and differences in definition of the type. As spruce frequently 
grows in association with species of the northern hardwood group, it is 
often classified with those species rather than as a separate type. 
Outside the higher ~legheny Mountains most of the map area, including 
the southern Alleghe~ Upland, Parallel Ridges, Great Valley, and Blue 
Ridge, is identified by all authors as primarily a region of hardwoods or 
deciduous forest. Even the Forest Service map, which places special 
emphasis on distribution of the various pines, shows most of this area as 
Mountain Hardwoods, although there is a narrow belt of White pine-Hardwoods 
1 Braun, PP• 75-87. 
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in the mountains, and some of the valleys are mapped as Yellow pine-Hard~ 
woods. 
When particular kinds of hardwood trees are used to identify the 
major forest types, some confusion results. The "oak-hickory" type 
shown by Zon in the Midwest is in a different area from the Forest 
Service's Mountain Hardwoods, which is also subtitled "oak-hickory.u 
Both Zon and Braun use chestnut as one of the species by which this large 
area is identified, although chestnut no longer grows as a forest dominant 
anywhere in the area and is not likely to reappear in the foreseeable 
future. Braun retains the name Oak-Chestnut "because it is impossible as 
yet to predict the final outcome of the partial secondary successions 
everywhere in progress" as a result of elimination of chestnut by the 
blight.1 The name "o~" which is incorporated in nearly all of the type 
designations is a natural choice because representatives of this genus 
are found in most associations of the eastern deciduous forests. 
Identifying a large area with an association of a few designated 
species, as in Zan's "chestnut-chestnut oak-yellow poplartt division of 
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the Oak or Southern Hardwood Forest, necessarily omits a great many species 
that comprise a large part of the vegetative cover. As pointed out by Zan, 
this region "contains probably a larger number of species than any other 
forest area in North America.u2 
It is notable that neither Shreve nor Zon differentiated the Northern 
Blue Ridge from adjacent areas on their maps of vegetation. Braun, on the 
1 Braun, P• 192. 
2 Shantz and Zan, P• 13. 
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other hand, distinguished it as a separate section of the Oak-Chestnut 
Region, in which the "luxuriance and variety which are distinctive features 
of the Southern Appalachian sectionU are lacking. According to the Forest 
Service maps, the forests of the Blue Ridge are distinguished by absence 
of the yellow pines that are associated with the hardwoods on either side 
of the Ridge (Virginia pine on the east; shortleaf, pitch, or Virginia on 
the west). Whether this difference existed in the primeval forest or is 
a result of human occupance is a question that will be explored later in 
this study. Although the Blue Ridge attains elevations equal to those in 
the Canadian zone of the Allegheny Upland, spruce apparently never grew 
there, and the balsam fir and other northern species that grow locally on 
the Ridge are confined to relatively small areas. 
All authors agree in distinguishing the vegetation regions of the 
Appalachian area from those of the Coastal Plain, but there are consid-
erable differences as to where on the Piedmont the line between them should 
be drawn. Zon shows an Oak-Pine region occupying all of eastern Virginia 
approximately to the edge of the Inner Piedmont. As shown on Map 11, the 
Inner Piedmont itself is thus grouped with the rest of the Appalachian area, 
and the Oak-Pine type does not enter the study area except southeast of 
the James River. Shreve shows the boundary between his Deciduous Forest 
and Southeastern Mesophytic Evergreen Forest (i.e., the southern pines) 
. 
approximately at the Fall line, excluding the pine forest entirely from 
the Middle Appalachian area. The Forest Service's interest in the commer-
cial value 9f pine is reflected in its differentiation of three areas east 
of the Blue Ridge in which hardwoods are associated with pines: (1) Lob-
lolly pine-Hardwoods, largely east of the Fall Line; (2) Shortleaf-Pitch 
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pine-Hardwoods, occupying an irregular area 0n the lowe~ Piedmont; and 
(3) Virginia pine-Hardwoods up to the foot of the Blue Ridge~ and in some 
of the inland valleys. In this study, as in some publications of the 
Forest Service, these three species of pines are grouped as "yellow pines.n 
_.,_ 
4. Primeval vegetation of the area 
The nature of the primeval vegetation can only be surmised for some 
.;_;; t" • 
parts of the area, particularlywhere the Indians altered it before the 
coming of Europeans and where the vegetation that covered the land at the 
beginning of the period of settlement was removed long ago. In some of 
~ ~ 
the more inaccessible localities, however, the influence of the Indians 
on the vegetation was negligible, and even their white successors affected 
it very little until comparatively recent times. In such areas both his-
c I 
torical sources and standing relicts of the former forests can be used to 
-
reconstruct the appear~nce of the former vegetation. In the next two 
chapters the effect that the Indians and early settlers , respectively, 
had on the vegetation will be discussed. The remainder of this chapter 
will describe the few places in the Middle Appalachians that have remained 
relatively undisturbed by man, as representatives of the primeval condi-
tion of some of the vegetation types that have been discussea. 
a. Spruce region 
.fllthough the designation "spruce-fir" is used in most classifi-
cations, fir was never of much importance as an associate of spruce in the 
Middle Appalachians. Balsam fir (Abies balsamea) is found locally in the 
northern Blue Ridge, but not to a mappable extent and not associated 
naturally with spruce. This species of fir (known locally as "blister pine") 
reaches its southern limit in West Virginia. It was formerly found in 
moist places, sometimes accompanied by red spruce, and today grows in a 
few "blister swamps.u 
. Red spruce (Picea rubens), the principal species of the region, was 
. 
formerly much more widely distributed than now in the Middle Appalachian 
region. Its range was in the higher mountains of West Virginia, extending 
. . 
across the border into Highland County, Virginia. It grew either in pure 
stands or mixed with yellow birch or balsam fir, and was common at eleva-
tions above 3,200 feet, 1 in a few places growing as low as 2,500 feet.2 
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The original area covered by red spruce in West Virginia has been estimated 
as 469,000 acres,3 distributed by counties as follows: 
Randolph 140,500 acres 
Pocahontas 220,000 It 
Tucker 50,000 u 
Mineral 25,000 II 
Greenbrier 33,500 II 
As these figures do net include areas of spruce in Pendleton, Grant, 
. 
Webster, or other counties where it formerly grew in small quantities, the 
total area in West Virginia must have been somewhat larger than the estimate 
above. 
There are a few areas of virgin spruce still standing within the 
Monongahela National Forest. Isolated old-growth trees may be seen on the 
road to Bickle Knob east of Elkins, and near the road from Parsons to 
1 E. L. Core, "Notes on the plant geography of West Virginia, n Castanea, 
vol. 15 (1950), PP• 66-67. Korstian (1937) placed the lower limit of 
spruce in this area at 3,500 feet. 
2 Brooks, P• 373. 
3 This figure was first published by A. D. Hopkins in Bulletin 17 of the 
West Virginia Agricultural Experiment Station (1891), in which it is 
attributed to Col. E. Hutton. It was cited by Brooks (pp. 373-74) 
and has been used by various later authors. 
Horseshoe Recreation Area. The largest stand of still undisturbed spruce 
is on the west side of Shavers Mountain, 2t miles north of US Route 250. 
Occupying a tract of 130 acres at about 4,000 feet elevation, this stand 
(Fig. 6) is pr0bably typical of much of the spruce forest that formerly 
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covered the slopes of the higher Alleghenies. The average age of the 
spruce trees in this stand is estimated by the Forest Service as 250 years, 
' 
and the average height as 100 feet. The largest tree in the stand has a 
diameter of 35 inches dbh. The well-formed spruce trees are mixed with a 
considerable number of yellow birch, which are generally large in diameter 
but tend to be crooked and not over 60 feet tall. Other associated trees 
are beech and sugar maple •. The understory contains young reproduction of 
all of the above-mentioned species, and also of mountain maple and striped 
maple. Hobble bush (Viburnum alnifolium) and wood-ferns (Dryopteris 
spinulosa and D. noveboracensis) are common. Wood sorrel (Oxalis montana 
var. rhodiflora) is very abundant close to the ground. The soil is of 
variable depth with outcrops of sandstone. The ability of spruce to grow 
roots around exposed rocks is well demonstrated by some of the trees here. 
The largest and ~ensest spruce stands of the primeval forest in West 
Virginia were those of the Canaan Valley and adjacent slopes, near Davis. 
This stand "probably represented one of the finest climax: spruce forests 
developed in the eastern United States, and perhaps even in the world.tt1 
As it was not logged off until the latter part of the 19th century, descrip-
tions of it are in the popular literature although it was never studied· 
1 H. A. Allard and E. c. Leonard, UThe Canaan and the Stony River Valleys 
of West Virginia ••• n, Castanea, vol. 17 (1952), p. 1. This paper 
describes both the former stands and present flora of the area. 
Fi~Nl't 6, .StW of rtl"titl Ncl ffl:"U<;e n~tr V.Odil'oHor fi.N t-r, 
'~OnCI!l!Meh .,.uh.Ml l'o~.u. Tdl01t oln::h •\ htt., aull 
~t.1'1:p~d ••plt tn e..,.l.flr. Orollll.t by.r C'<lnthtll 1111.11'11~ or V{)()d.f,.,.,, •m llobbl•b .. h . 
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botanically before logging began. Callahan provides a typical account of 
this region: 
ttFrom the head of Black Fork to Fairfax stone was an unbroken 
forest of trees which stood so thick that their branches inter-
locked for miles completely shutting out the sunlight from the 
soil below. nl 
Whereas the valley stands were predominantly of spruce mingled with yellow 
birch and hemlock, on the mountain rim there was considerable beech and 
sugar maple, especially on Cabin Mountain east of the Canaan Valley.2 
Although hemlock was only a minor constituent of the forest, the largest 
trees were of this species as indicated by the size of remaining stumps.3 
A remarkable feature of this spruce-hemlock-northern hardwoods forest was 
a dense understory of great rhod<Ddendron (R. maximum). Although nothing 
remains of this growth in many places, its former presence is confirmed 
by evidence presented in the next chapter. 
It must not be assumed that the entire spruce region was covered with 
stands as magnificent as those of the Canaan Valley or even the existing 
small stand on Shavers Mountain. Spruce is able to grow in very shallow, 
rocky soil, but under such conditions it must have a deep layer of humus 
and favorable moisture conditions. On many windy knobs and ridges that 
were formerly covered by spruce the trees were probably considerably , 
smaller than those of the valleycnd hillside sites. 
1 J. M. Callahan, "Account of Resources and Industries~ u in Geneological 
and Personal History of the U er Monongahela Valley West Virginia, 
vol. I 1912 , P• • 
2 Allard and Leonard, P• 14. 
J Loc. cit. 
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b. Northern hardwoods 
Next lower in elevation, and often intermingled with the spruce 
forest, is the Northern Hardwood Forest. The two were grouped together 
by Sargent (1884) as the Northern Pine forest and by Nichols (1935) as 
the Hemlock-White pine-Northern Hardwoods region or simply the '~eastern 
hemlock region." Braun (1950) distinguished a Hemlock-White pine-Northern 
Hardwoods region north of the study area; the Northern Hardwoods of the 
Middle Appalachians are outliers of this forest. In determining historic 
changes in vegetation it is convenient to separate the forests that are 
primarily spruce from the hardwood forests of sugar maple, beech, bass-
wood, yellow birch, and associated species as was done by Zon (Map 11) 
and the Forest Service (Map 13). The range of yellow birch perhaps best 
defines the area of northern hardwoods, 1 although this species is also a 
common associate of red spruce. 
Although consisting predominantly of hardwoods, this type includes two 
softwood species--eastern hemlock and eastern white pine. In the Middle 
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Appalachians both of these species have a wider altitudinal range than the 
northern hardwoods, however. Hemlock favors moist, shady sites, especially 
in ravines and on north-facing slopes. It formerly grew in the spruce 
forests of Canaan Valley, and may be found today in favorable sites at 
elevations below the northern hardwoods. White pine is associated with 
meuntain hardwoods of the lower elevations as well as with northern hard-
woods. The ecological status of white pine in the primeval forest has 
1 See maps of comparative distributions as given by Nichols in "The 
hemlock-white pine-northern hardwood region of eastern North .America,n 
Ecology, vol. 16 (1935), P• 408. 
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been a debated question. Nichols considered it a nnormal, although minor, 
constituent of the climatic climax forest,u occurring "not as pure stands 
but in varying admixtures with hemlock and hardwoods.u1 In several counties 
of West Virginia, however, it formerly grew in extensive pure stands, 2 es-
pecially in the Greenbrier River area. These stands probably were part 
of the primeval forest rather than a stage in succession on abandoned 
agricultural land, but the possibility of Indian clearings as a contributing 
factor should not be ruled out without further study of this area. 
A, virgin forest of northern hardwoods at the southern end of Back 
Allegheny Mountain, at elevations from 3,300 to 4,000 feet, was described 
by Braun,3 who found 75 percent of the canopy to consist of beech, sugar 
maple, red maple, black birch, and basswood. Yellow birch was the most 
abundant species on very steep, rocky slopes. 
A small virgin stan~ of northern hardwoods grows at an elevation of 
3,900 feet at Mountain Lake, in Giles County, Virginia. The principal 
tree species here are beech, yellow birch, bl~ck birch, northern red oak, 
and hemlock. The hemlocks vary in diameter from 1 to 3 feet; they are 
probably of considerable age as an old stump had about 200 annual rings 
with a diameter of 22 inches. There are many dead chestnut trees, some 
sprouting from the roots. Common shrubs in the area are flowering dogwood 
(Comus florida), great rhododendron, and witch-hazel (Hamamelis virginiana) • 
. 
The ground cover has been disturbed by picnicking and cannot be regarded 
1 Ibid., P• 4ll. 
2 Core, P• 64; and M. F. Maury and W. M. Fontaine, Resources of West 
Virginia (1876), P• 151. 
3 Braun, PP• 82-85. 
as "natural." A larger stand of virgin timber was reported by local 
residents to be in Johns Greek Valley west of Mountain Lake but was not 
visited by the writer. As logging trucks loaded with large logs of hem-
lock were coming from this area in summer 1959, it is doubtful whether the 
stand will long remain. 
c. Central hardwoods 
The term "central hardwoods" is used here for those forests 
occupying an intermediate position between the oak-yellow pine forests of 
the Piedmont and the northern hardwoods of the higher elevations.. It 
corresponds approximately to the type labeled 11meuntain hardwoods" on the 
Forest Service maps, but it happens to occupy substantial areas of valley 
as well as mountain land. The principal species of this type are included 
in the Central Forest category of the SAF classification: white oak, red 
oak, chestnut oak, tuliptree,1 and hickory, with a large number of other 
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species as minor compon~nts of the forest. The stands of white pine in 
Virginia are largely associated with these species bu.t also include hemlock, 
basswood, and scarlet oak, suggesting a transitional type between central 
and northern hardwood types. Nichols regards tuliptree as occupying a 
position in the southern Appalachians, Uin its relation to the climatic 
climax of the region, n comparable to that of white pine in the northern 
forest. 2 
· Two stands containing central hardwoods in a relatively undisturbed 
1 Although the Forest Service has "standardized" :the common name yellow-
poplar for this species, following the practice among lumbermen, the 
writer prefers to follow Gore and Braun in their use of the more des-
criptive, ol~er name "tuliptree" for Liriodendron tulipifera. 
2 Nichols, P• 4ll. 
state have been preserved in the George Washington National Forest as 
natural areas. One of these is Ramseys Draft Natural Area, a tract of 
1,750 acres in Augusta County, Virginia (Fig. 7). The variety of types 
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to be found in this area is shown in the list prepared by Ashe in proposing 
that it be set aside as a "vestigial unitn:1 Chestnut oak pure, Northern 
red oak pure, Hemlock-birch, White pine pure, and Black pine (pitch pine)-
Spanish oak. The present writer found the dominants in the higher part 
of this area2 to be white oak, red oak, basswood, hickor,r, and hemlock 
along the stream; other trees present were black birch, chestnut oak, red 
maple, and white pine. Few of the trees were over 15 inches dbh, the 
largest seen being a white oak of about 34 inches dbh. 
Another largely undisturbed forest of central hardwoods is in ~ite 
Oak Canyon, near the head of Robertson River on the eastern side of the 
Blue Ridge. This area is now protected in the Shenandoah National Park. 
The National Park Service claims that hemlocks of 3 feet dbh in this can-
yon are more than 400 years old.3 Braun has noted the variety in compo-
sition of the stands that can be seen in White Oak Canyon within a verti-
cal range of about 1500 feet: communities of sugar maple-basswood-red 
oak, or communities in which chestnut oak is dominant, and others in which 
hemlock is a component grow in close proximity to each other.4 In the 
1 W. W. Ashe, UReserved areas of principal forest types as a guide in 
developing an American silviculture,u Jour. Forestry, vol. 20 (1922), 
PP• 279-280. 
2 'Ihe Natural Area includes only the upper drainage area of Ramseys Draft. 
Ashe undoubtedly was considering a larger area in his enumeration of 
types. 
3 National Park Service, Shenandoah National Park, Virginia (1958), P• 16. 
4 Braun, P• 224. 
R.Nue7a l>mt. '!lr."'rol Al'e•, oeorjl'e Wutrtr..,;t.cm llationel 
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canyon as a whole, the trees now of greatest importance in the forest 
canopy, in order of decreasing abundance, are red oak, sugar maple, hem-
lock, chestnut oak, white oak, and basswood. There are numerous dead 
chestnut trees in the area (Fig. 8). 
The Little Laurel Run Natural Area, in Rockingham County, Virginia 
(Dry River Ranger District) contains white pine and hemlock in the coves, 
while forests of oak cover the adjacent slopes and ridges. 
Although there are no places in the Great Valley where the vegetation 
has remained continuously undisturbed, there are occasional tracts with 
rather old stands of central hardwoods. An estate 2 miles west of Berr.y-
ville, near Winchester, has a number of white oak trees with diameters as 
much as 4 feet dbh. They are associated with hackberr,r (Celtis sp.), pig-
nut hickory (Carya glabra), and walnut trees, but these associates give 
little in.dication of the primeval forest as there has been considerable 
clearing between the old trees. 
d. Yellow pine-hardwoods 
The various types consisting of mixed yellow pines and hardwoods, 
as found in the Middle Appalachians, represent a transition between the 
central hardwoods (mountain hardwoods) and the pine forests o£ the South-
east, and correspond to the Oak-Pine forest of the Piedmont as mapped by 
both Zon and Braun. The three prL~cipal species of yellow pines that 
occur in it either singly or in combination--Virginia, shortleaf, and 
pitch--are all species characteristic either of poor, dry soils or of 
abandoned agricultural lan~ or both. Braun1 does not regard the pines as 
a permanent part of the forest, except on poorer soils and in drier sites. 
1 Braun, P• 259. 
ll2 
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Thus the forest as it is today·gives little indication of its appearance 
in the primeval state. As there are no virgin stands in the Piedmont, 
its primeval condition can only be surmised. Even accounts by the earliest 
visitors are not especially helpful in this respect, as the forest had 
been modified to some degree by the Indians before that time. 
Forests of mixed yellow pines and hardwoods are not limited to the 
Piedmont; they grow also in certain parts of the Great Valley and Parallel 
Ridges. Shale barrens, which occupy outcrops of Braillier shale on south-
facing slopes of the Parallel Ridges, are a unique habitat where the 
variety of trees characteristic of other parts of the deciduous forest is 
lacking. They have a scrubby growth of pitch and Virginia pines associ-
ated with blackjack oak, scrub oak, and chestnut oak. Platt, who studied 
the vegetation of the shale barrens intensively, concluded that there had 
been no appreciable cutting of the stands except in the immediate vicinity 
of settlements as the trees growing on them are not suitable for lumber.l 
Nor have fire::;; been common, tending to be "quite rare and localized.tt The 
appearance of the shale barren forests today must, therefore, be essentially 
like that in primeval times. 
e. Treeless areas 
There are a few places in the Middle Appalachians, chiefly in West 
Virginia, where the present treeless condition represents a natural state 
that has persisted throughout historic times. The largest and best-known 
example is Cranberry Glades near Richwood, West Virginia. This area· in-
1 R. B. Platt, n.An ecological study of the mid-Appalachian shale barrens 
and of the plants endemic to them, n Ec0logical Monographs, vol. 21 
(1951), P• 285 • 
eludes about 118 acres of open, peat-covered "glade" which has been re-
served in a 750-acre Natural Area in the Monongahela Nati0nal Forest. 
The Cranberry Glades have been studied by many botanists, notably by 
H. c. Darlington (1943), Rigg and Strasbaugh (1949), and Core (1955). 
The naturally treeless areas in some valleys of West Virginia were 
interpreted by Cor·e as "a successional stage in the development of the 
climax deciduous forest, ttl where poor drainage and acid soil prevent . 
growth of f0rest trees. On especially poorly drained, acidic soils the 
vegetation is largely sphagnum moss and lichens (Cladonia spp.) accom-
panied by cranberry bushes (Vaccinium oxycoccos and !• macrocarpon).2 
On the margins of these cranberry glades and in other glades where drain-
age is slightly better, the natural growth is largely of sedges (Carex 
spp.), a variety of flowering herbs, and shrubs of the surrounding forest. 
5. SUIIllllary 
The primeval vegetation of the Middle Appalachians was largely forest, 
with a few treeless areas of very small extent. Although numerous secon-
dary successions today are the result of disturbances caused by man, 
similar successions resulted from natural disturbances before man appeared 
qn the scene. 
The primeval forest, being composed of most of the same species that 
grow in the area today, undoubtedly contained the same multiplicity of 
combinations of species, and the difficulty of defining discrete ntypesn 
1 E. L. Core, "The original treeless areas in West Virginia,u Jour. 
Elisha Mitchell Sci. Soc., vol. 65 (1949), P• 310. 
2 E. L. Core, ttCranberry Glades Natural Area, n Wild Flower, vol. 31 
(1955), PP• 76-77• 
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or forest regions would have been just as great as today. It is possible 
to distinguish within the area two major, altogether distinct types~ a 
southern extension of the northern forest dominated by red spruce, and a 
deciduous forest of "central hardwoodsll in which several species of oaks 
(and, formerly, chestnut) are usually present. The "northern hardwoodsll 
forest of sugar maple, yellow birch, American beech, and associated 
species is intermediate between the spruce and central hardwoods types, 
both in location and in composition. It can be regarded with equal 
justification as a transitional type between them as in Shreve's map, as 
a part of the Northern Forest as in the classification of the Society of 
American Foresters, as part of the Mixed Mesophytic region of Braun, or 
as a separate categor,y as it is treated by Zon and to some extent in this 
study. 
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Another transition is apparent betw~en the "central hardwoodll forests 
occupying most of the study area and the pine-oak forests of the Coastal 
Plain and Piedmont. The stands of shortleaf pine, pitch pine, and Virginia 
pine within the study area in some respects represent this transitional 
condition. These pines have probably increased in abundance in the 
Middle Appalachians during the period of human occupance, but there is no 
reason to·suppose that they were altogether absent in the primeval forest 
of the area. 
The extent to which the area was unforested when first seen by 
Europeans, and the degree to which this condition resulted from the activ-
ities of Indians, have been subjects of conflicting views. These questions 
will be considered in detail in the next chapter. 
CHAPTER IV. INDUNS AND THE PRECOLONIAL FOREST 
1. Theories and assumptions 
a. The "unbroken forestn 
The belief in the former existence of an unbroken forest covering 
the eastern United States is found in many writings, both scientific and 
literar,y. Typical of statements in the latter category is the following 
by Chase:· 
IIFrom the Atlantic to well beyond the Mississippi, and covering 
all the south, stretched an almost unbroken primeval forest. A 
squirrel might leap from bough to beugh fer a distance of a thou-
sand miles and see scarcely a flicker of sunlight on the gro~d, 
so contiguous were the tree crowns and so dense the foliage." 
A number of other statements in the same vein have been cited by Day.2 
!mong the scientists who have expressed a similar idea with respect to 
the Middle Appalachians is Shreve, who stated that in Maryland, the 
IIMountain Zone /had] in its virgin state a continuous covering of forests 
without meadows or bogs ••• u3 
It has long been recognized, however, that at the time of the first 
colonization by Europeans the eastern part of North America was not'en-
tirely covered by a dense stand of trees. Areas of grass, brush, bog, 
and heath, although occupying only a small fraction of the total area, 
nevertheless constituted a significant variation of the tree-dominated 
landscape in many places. The extent to which these non-forest areas 
were of natural origin, as compared with the importance of human (Indian) 
1 s. Chase, Rich Land Poor Land (1936), P• 24. 
2 G. M. Day, ttThe Indian as an ecological factor in the northeastern 
forests,n Ecology, vol. 34 (1953), P• 329. 
3 F. Shreve, in The Plant Life of Mary1and (1910), p. 275. 
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activities in explaining them, is a major problem in both ecology and 
cultural plant geography. No single formula can be advanced to account 
for all of them, and any conclusions must be preceded by study of the 
historical record for the area. The comparatively few descriptions that 
were written by persons who saw the study area in its precolonial state 
are well known to historians and have been used by various students of 
historical geography and vegetation. Therefore this chapter will review 
not only the original writings but also the sometimes conflicting con-
elusions that others have drawn from them. 
In using the historical data the writer has tried to avoid, so far as 
possible, the common assumption that a condition that existed in one part 
of a region, 0r in a region near it, must have existed throughout the en-
tire region. The conclusions presented here are based chiefly on evidence 
from within the study area and are analyzed separately for each subregion. 
These conclusions are based largely on accounts that were written by per-
sons who saw the region before settlers arrived and before the Indians' 
' 
way of life was changed by contact with Europeans. For those parts of 
the area where such accounts are not known to exist, other types of evi-
dence must be used. 
It is recognized here that divergent views can be derived from the 
. 
same historical data, depending on the focus of the investigator. The 
following quotations illustrate this point. Hu Maxwell wrote that ttno 
explorer in any extensive region failed to r,eport openings in the forest, 
made, or supposed to have been made, by natives for purposes of agriculture.lt1 
1 H. Maxwell, "The use and abuse of forests by the Virginia Indians, u 
William and Mary College Quart. Hist. Mag., vol. 19 (1910), p. 86. 
On the other hand, Frank, after presumably reading the same accounts, 
stated that '~Intrepid explorers reported that wherever they went they 
encountered virtually unbroken forests.n1 It is possible for both state-
ments to be correct, depending upon whether the observer was looking at 
the trees or the clearings; many of the early visitors to the Atlantic 
coast remarked on the existence of Indian clearings in the same accounts 
in which they exclaimed over the extent and density of the £orests. 
Therefore any user of~hist0rical evidence mus~ consider all of the perti-
. . 
nent data in a given source, and for this reason the present chapter will 
discuss certain historical writings somewhat more fully than may at first 
glance seem necessar,y. 
b. Deforestation by Indians 
The aboriginal population might have altered the composition and 
physiognomy of the vegetation of the Middle Appalachians in three ways: 
(1) by planting or protecting certain species, (2) by clearing for agri-
culture, and (3) by the use of fire. Of these, the least significant was 
probably the first. The local distribution of certain nut and fruit-
bearing trees is sometimes suggestive of Indian influences, although there 
is little evidence by which this can be reliably demonstrated. Maxwell 
cited early reports of the abundance of mulberry trees in the vicinity 
of Indian villages and believed that this and other food-bearing trees 
were unconsciously increased in abundance by the scattering of seeds in 
places frequent~d by Indians.2 
1 B. Frank, Our National Forests (1955), p. 4. 
2 Maxwell, P• 97. 
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The second factor, clearing for agriculture, can be documented for 
many places from the accounts of early travelers. These include reports 
both of fields of corn and the occurrence of "old fields" or abandoned 
cultivated land. It was not necessarily true that any non-forested area 
resulted from deliberate clearing by Indians, nor did the early travelers 
and explorers ascribe all of them to this cause. Most early observers seem 
to have been able to distinguish clearings resulting from abandonment of 
crop land, and to have identified them as such. In a few places the former 
. 
existence of such clearings is indicated by place names such as Old Fields, 
in Hardy County, West Virginia, In any event, such clearings seem to have 
been much less common within the Middle Appalachian region than in the 
Tidewater region, and to have comprised an almost negligible part of the 
total area. 
The activity of the Indians capable of causing the greatest amount of 
change in the primeval forest was periodic burning of the vegetation. 
The idea of vegetation change through the agency of fire is not a new one. 
Sauer speaks of "the old view, held by the .American pioneers of the West, 
that prairies are caused by fires,n1 in his explanation for the extinction 
of the larger Pleistocene animals that once lived concurrently with man 
in North America. The possibility that our midwestern prairies were 
either caused or extended by Indian burning was suggested , among others, 
by Lyel12 in 1855 and by Gray in 1878: 
1 C. o. Sauer, liThe agency of man on the earth," in Man's Role in 
Changing the Face of the Earth (1956), P• 550. 
2 c. Lyell, A Second Visit to North America, 3rd ed. (London, 1855), P• 80. 
"I am disposed. • • to think that the line of demarcation between 
our woods and our plains is not where it was drawn by Nature.ttl 
Likewise, Shaler wrote in 1891: 
"Thus the deforested condition of our prairies ••• is probably 
to be accounted for by the interference of man. It is an effect, 
though unintended, of the savage's action in relation to an 
important wild beast. • • It is probabl~ that with another five 
hundred years of such conditions the prairie region would have 
extended up to the base of our Alleghanies, and in time all the 
great Appalachian woods, at least as far as the plain-land was 
concerned, would probably have vanished in the same process. u2 
This idea was restated by Sauer in 1956: 
ttOur eastern woodlands, at the time of white settlement, seem 
largely to have been in process of change to park lands. Early 
accounts stress the open stands of trees, as .indicated by the 
comment that one could drive a coach from seaboard to the 
Mississippi River over almost any favoring terrain.u3 
In view of the sta~ement by Shaler quoted above, it is of interest 
that he has also been mentioned as an exponent of the "unbroken forestU 
idea,4 on the basis of·a statement made elsewhere in the same work: · 
UFrom Maine to Alabama the woods were unbroken and impassable. This 
great Appalachian forest was in primitive days an exceedingly dense 
tangle.u5 It is the writer's belief that these two statements by Shaler 
are not necessarily incompatible and that they both support the contention 
that will be developed here, namely, that there was a great deal of local 
variation in the degree of influence exercised by the eastern Indians on 
1 A .• Gray, \!Forest geography and archeology, II Scientific Papers of Asa 
Gray (Boston, 1889), P• 215. 
2 N. s. Shaler, Nature and Man in America (1891), pp. 186-87. 
3 Sauer, P• 55. 
4 Rostlund, P• 407 (footnote). 
5 Shaler, P• 195. 
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the vegetation. 
The question of origin of the midwestern grasslands is only of in-
direct concern here. It needs only to be mentioned that the .theory of 
modification by Indians is disputed by the believers in grassland as a 
"climatic climax, II but it has found an increasing number of adherents 
among botanists, anthropologists, and geographers. In the eastern decid-
uous forest it is necessar,y to assume much more systematic burning than 
in the prairies in order to demonstrate a widespread effect on vegetation. 
Stewart has given a number of reasons for burning by the Indians; not all 
were found in all parts of the country, but.the list suggests the range 
of motives that existed: as an aid to hunting, as a means of offense and 
defense in intertribal wars, to facilitate travel, and to destroy mos-
quitoes and other pests.1 The use of fire in connection with hunting may 
have been either a systematic operation (the Ufire-hunttt) to drive game 
into a small area where it c0uld be easily killed, or a matter of indis-
criminate burning to llopen up" the forest and promote the growth of browse 
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plants. Not specifically mentioned by Stewart but probably of considerable 
importance was mere carelessness; Indians habitually failed to put out 
their campfires when on hunting or war parties. 
If we accept the well-documented proposition that Indian incendiarism 
was widespread in precolonial America, it still remains to be demonstrated 
whether burning was an important factor in the deciduous forest region 
and especially within the area of the present study. Stewart cites the 
evidence presented by Maxwell, Day, and Chapman in support of his statement 
1 o. c. Stewart, UBurning and natural vegetation in the United States, u 
' Geog. Rev., vol. 41 (1951), P• 319. 
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that nthe record for Indian burning of all woodlands of the eastern United 
States is ••• complete.n1 Yet Day's paper was con!}erned chiefly with 
New York, New Jersey, and New England, while the several writings by 
Chapman that are cited by Stewart deal with the longleaf pine forests of 
the Coastal Plain. 
The previously cited paper by Hu Maxwell, which first developed fully ' 
the case for Indian incendiarism in Virginia, might be expected to provide 
support for Stewart's statement so far as the Middle Appalachian region 
is concerned. However, an examination of Maxwell's sources shows that 
' 
most of his authorities (Smith, Strachey, Stith, Hariot, Hamor, etc.) 
wrote in the early day~ when only the Tidewater region was settled or 
known. Maxwell quoted extensively from Robert Beverley, whose Histo;r 
and Present State of Virginia was first published in 1705. Beverley de-
pended on sources of a centur,r earlier for his account of the Jndians of 
Virginia, and most of his other material was likewise not based.on per-
sonal observation. The "early explorers" who, according to Beverley, 
found "fine savannahs three or four miles wide"2 in the mountains were 
Batts and Fallam, whose explorations are discussed later in this chapter; 
at this point it is sufficient to quote Alvord and Bidgood's opinion that 
Beverley1 s account of the journey "was evidently based on vague tradition" 
and "should be regarded as devoid of any value or authenticity whatso-
ever .tt3 Maxwell offers no evidence that burning was common in the moun-
1 o. C. Stewart, "Fire as the i'irst great force employed by man," in 
Man 1 s Role ••• , P• 128. 
2 R. Beverley, The Histo and Present State of Virginia, reprinted by 
U. of North Carolina Press 
3 c. Alvord and L. Bidgood, 
Region by the Virginians, 
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tains of Virginia, and his case for deforestation ef the Shenandoah Valley 
rests almost entirely on a few statements by Kercheval that will be ex-
amined later in this chapter. In short, while regular burning of vegeta-
tion by the Indians in precolonial times has been documented for many 
parts of the United States, the evidence that has so far been presented 
for the Middle Appalachian region does not support the conclusion that 
the practice was universal. 
2. Evidence of explorers 
The exploration of the Middle Appalachians was accomplished by a large 
number of persons--traders, hunters, soldiers, and hired explorers--most 
of whom wrote nothing of what they saw and remain anonymous. Only a few 
accounts of early explorations exist, and for the most part these qontain 
few systematic observations of the vegetation. Nevertheless, because 
these accounts give us the only eye-~rltness testimony of the state of the 
vegetation before the coming of Europeans, they merit detailed consider-
ation. The accounts are first discussed and evaluated separately, and 
then compared to see what conclusions can be drawn from them. 
a. Captain John Smith 
One of the most complete accounts of Virginia at the time it was 
first visited by the English is that of Captain John Smith. He did not 
venture far from the rivers where he could travel by boat and therefore 
did not penetrate the interior of Virginia beyond the Fall Line, except 
on the c!ames River where he went some 30 miles above the falls. Still, 
he seems to have had more curiosity as to what lay beyond than anyone to 
follow for over half a centur,r, and some of his remarks have much sig-
nificance with regard to habits of the Virginia Indians. 
At the time of Smith1 s explorations, Virginia was chiefly occupied by 
two unrelated groups of Indians. In the Tidewater region were the tribes 
of the Powhatan Confederacy,1 a southeastern extension of the Algonquian 
linguistic group. Inland, on the Piedmont and scattered through the 
mountains and valleys, was an eastern branch of the Siouan family, con-
sisting of Monacans and related tribes. In addition to these groups, the 
Tuscarora and Cherokee tribes extended into southeastern and southwestern 
Virginia, respectively, from their main centers farther south; both of 
these tribes were related to the Iroquois of the eastern Great Lakes 
region. 
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Most of Smith's comments:, widely quoted as pertaining to the "Virginia 
Indians, n refer only to the coastal tribes under Powhatan. These more or 
less sedentary Indians seem to have been fairly numerous along the lower 
river courses:, 
ltTheir houses are in the midst of their fields or gardens, which 
are small plots of ground. Some 20 acres, some 40. some 100. 
some 200. some more, some lesse. In some places from 2 to 50 of 
those houses together, or but a little separated by groves of 
trees. Neare their habitations is little small wood or old trees 
on the ground by reason of their burning of them for fire. So 
that a man may gallop a horse amongst these woods any way, but 
where the creekes or Rivers shall hinder.u2 
For many years afterward, settlers, promoters, and visitors were to 
comment on this openness of the woods in Virginia, using similar state-
ments as to the ease with which one could ride a horse, drive a carriage, 
or see through the forest. It is unnecessary further to document the fact 
1 Rights and Cumming, "The Indians of Lederer's Discoveries,n in The 
Discoveries of John Lederer (1958), pp. 111-126. 
2 J. Smith, The Generall Historie of Virginia, New-England, and the Summer 
Isles, reprint (Glasgow, 1907), P• 64. 
here; the important thing about it is that all of these accounts refer 
only to the Tidewater region, which was the only part of Virginia known 
to the English for a hundred years. Thus when quotations from Smith and 
his contemporaries are used in support of statements that precolonial 
Virginia was one vast, open parkland it must be remembered that they re-
fer to a part of the coastal plain only, certainly not to the .Appalachian 
region. 
The quotation from Smith, above, is cited by Maxwel11 in support of 
his belief that the openness of the woods in the Tidewater region re-
sulted from intentional burning of the vegetation, especially_in the 
course of fire-hunting. It is more likely that the statement means that 
all easily gathered wood and brush had been used for dome§tic fuel, an 
inevitable consequence of the density of the papulation near the coast. 
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Such use of dead wood by Indians was so common that the expression ttsquaw-
1-rood n has become a part of our language. 
Smith also left an account of Indian fire-hunting that was based on 
personal observation: 
"At their buntings in the deserts they are commonly two hundred 
or three hundred together. Having found the Deere, they environ 
them with many fires, & betwixt the fires they place themselves. 
And some take their stands in the midsts. The Deere being thus 
feared by the fires, and their voyces, they chase them so long 
within that circle, that many times they kill 6, 8, 10, or 15 at 
a hunting. n2 
This operation was observed by Smith near the head of the Chickahominy, 
not far from Richmond. The word "deserts n obviously refers not to a 
1 Maxwell, PP• 88-89. 
2 Smith, P• 67. 
scarcity of vegetation but to the lack of population inland from the 
coast. The Piedmont of Virginia appears to have been only sparsely popu-
lated with Indians, but it was used by the coastal tribes as a hunting 
ground. 
One other statement in John Smith's account is pertinent here. While 
exploring the Rappahannock River in 1608, his party had a skirmish with 
a group of Indians, one of whom was wounded and captured. This Indian, 
whose name was Amoroleck, was a Hasinnunga, related to the Monacans wh0 
lived nearby on the Piedmont. The skirmish must have taken place a short 
distance below the present site of Fredericksburg, for the account says 
"wee sayled so high as our Boat would float." Smith sought to obtain in-
formation from .Amoroleck as to what lay inland: 
"Then we desired Mosco1 to knovT what he was, and vrhat Countries 
were beyond the mountaines ••• he replyed, he knew no more but 
that which was under the skie that covered him, which were the 
Powhatans, with the Monacan~, and the Massawomeks, that were 
higher up in the mountains. Then we asked him what was beyond 
the mountaines, he answered the Sunne: but of any thing els he 
knew nothing;~!- because the woods were not burnt.n3 
The asterisk refers to a significant marginal note added by Smith: 
?!-"They cannot travell but where the woods are burnt.u 
The ~bove quotation was interpreted by Maxwell4 to mean that the prisoner 
thought the Shenandoah Valley was unburned (which Maxwell considered an 
l Mosco was a half-French Indian who accompanied Smith's party and acted 
as interpreter. 
2 The Massawomecks were.probably the Iroquois, who o~casionally came 
south on hunting and raiding expeditions. 
3 Smith, P• 131. 
4 Maxwell, P• 95. 
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error). To the present writer, however, it can only mean that Amoroleck 
had no idea what was west of the Blue Ridge, and the Indians @f that day 
were no more tempted to cross the "mountain-v-rall1t than were the whites. 
Furthermore, it seems clear that one reason vThy there was so little travel 
between the Piedmont and the Valley was that the heavy growth of forest, 
brush, and vines on the steep mountain slopes discouraged any m0vement 
across them. We can only speculate whether·this barrier was left in its 
forested condition by mutual consent of tribes that found it a useful 
partition between their territories, because clearing routes across the 
mountain entailed too much trouble, or simply because the Indians had no 
particular reason to cross the mountains. 
b. John Lederer 
It was not until 1670 that any European entered the Middle Appa-
l lachian region and left a record of his journey. In that year. a German 
' physician named John Lederer was commissioned by Governor Berkeley to 
explore the western lands of Virginia, and made three trips seeking a way 
across the mountains. On the first and third trips, in March and August, 
respectively, Lederer climbed the Blue Ridge (see Map 14) and looked down 
into the Shenandoah Valley. On the second journey, from May 20 until. 
June 18, he traveled southwesterly down the Piedmont into the Carolinas, 
probably as far as the Catawba River. Only a small part of this journey 
was within the area shown on Map 14, but his account gives some idea of 
the Piedmont vegetation. 
1 Some writers give the year of Lederer's first journey as 1669, but at 
that time the new year began on March 25 rather than January 1; con-
version to our calendar gives 1670 as the year of the journey, which 
began March 9. 
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On returning to the Virginia settlements after his third journey, 
Lederer found considerable public feeling against him, possibly engen-
dered by Major Harris and others who had deserted him during the second 
trip, and he prudently departed for the colony of Maryland. Here he was 
sponsored by Sir \!Tilliam Talbot, a nephew of Lord Baltimore, v1ho induced 
him to write his experiences. This Lederer did in Latin, the original 
of which has disappeared, and Talbot then translated and published the 
account as liThe Discoveries of John Lederer.u1 
Lederer's account has been discussed critically by many authors, 2 
and it is not necessar.r to repeat here any of these commentaries or to 
discuss his itinerary, observations, or credibility except insofar as 
they shed light on the vegetation of the region through vThich he traveled. 
Lederer's narrative begins with "A General and brief Account of the 
North-American Continent," meaning of course the eastern portion of the 
Middle Atlantic colonies. This he divided into the Flats, the Highlands, 
and the Mountains--a division that evidently was also recogni~ed by the 
Indians as'" indicated by the fact that an Indian name for each is given. 
The Flats are bounded on the west by lithe falls of the great Rivers, that 
there run into the Atlantick Ocean, " vrhile the Highlands Ubegin at those 
falls, and determine at the foot of the great ridge of Mountains that 
runs thorow the midst of this Continent, Northeast and Southwest, called 
1 J. Lederer, The Discoveries of John Lederer (London, 1672). This 
small book has been reprinted a number of times; complete biblio-
graphical data are given in the latest and best edition, edited and 
annotated by W. P. Cumming (U. of Virginia Press, 1958). Page 
references in this study refer to the latter edition. 
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2 A nearly complete list of these commentaries is given by Cumming (1958). 
by the Spaniards ,ltpalataei.n1 In describing the -vegetation of the High-
lands (i.e. the Piedmont), Lederer states: 
"The ground is over-grown with underwood in many places, and that 
so perplext and interwoven with Vines, that who travels here, must 
sometimes cut through his way.n2 
These thickets present a contrast to other parts of the Piedmont: 
"The parts inhabited here are pleasant and fruitful, because 
cleared of Wood, and laid open to the Sun. The Valleys feed 
numerous herds of Deer and Elks larger than Oxen: these Valleys 
they call Savanae, being Marish grounds at the foot of the 
Apalataei, and yearly laid under water in the beginning of 
Summer by flouds of melted Snow falling down from the Mountains .n3 
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Here is a suggestion of two distinct types of openings in the Piedmont 
forest--clearings made by Indians in the vicinity of their villages, which 
would be on the higher ground and probably were frequently moved, and 
natural ttsavanas" or meadov;rs on the low ground that was annually flooded. 
In the IIGeneral and brief Account" Lederer also has this to say about 
the Mountains (i.e., the Blue Ridge): 
"The Apalataean Mountains ••• are barren Rocks, and therefore 
deserted by all living creatures but Bears, who cave in the 
hollovr Cliffs. Yet do these Mountains shoot out to the Eastward 
great Promontories of rich Land, known by the high and spreading 
trees which they bear ••• n4 
The reference to Uhigh and spreading trees" on the spurs of the Blue Ridge 
agrees with later accounts of abundant chestnut trees on these ridges. 
It will be noted that neither here nor elsewhere in the account does Lederer 
mention burned areas in the mountains. The cliffs on the eastern slope of 
1 Lederer, P• 9. 
2 Ibid., P• 10. 
3 Ibid., PP• 10-11. 
4 Ibid., P• 11. 
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the Blue Ridge must have made a great impression on him, as both of his 
two ascents were made by climbing directly up the steep slopes rather 
than by one of the gaps followed by the present-day roads. It is perhaps 
significant that these passes apparently were unknorna to Lederer's Indian 
companions. Even so, the description of the mountains as "barren rocksll 
fit only as a habitat for bears must be classed as one of Lederer's 
numerous exaggerations. 
(1) The first expedition 
On Lederer's first journey, after first sighting the Blue 
Ridge i'rom an "eminent hill" in the Southwestern Mountains a few miles 
northeast of the site of Charlottesville, he followed either the Rapidan 
or the North Fork of the Rivanna to its headwaters and ascended the 
mountain on foot. The account of the journey contains little information 
about the vegetation through which he passed before reaching the mountains, 
except that there were ttMarish grounds" between the Panrunkey and Mattaponi 
Rivers.1 His ascent of the steep east slope of the Blue Ridge was impeded 
by lithe Rocks, which were so incumbred with bushes and brambles, that the 
ascent proved very difficult.n2 Here is confirmation of Captain Smith's 
statement that the Indians did not travel across the mountains llbecause 
the woods were not burnt.n 
(2) The second expedition 
In his second journey Lederer attempted to find a southern 
route through or around the mountains, following the Piedmont in a gener-
1 Both are tributaries of the York River heading in the Southwestern 
Mountains, and are therefore outside the map area. 
2 Ibid., p. 18. 
ally southwesterly direction across North Carolina. This journey is the 
one that has been most disputed by historians, who hold varying opinions 
as to the veracity of Lederer's account. Although he was undoubtedly 
given to exaggeration at times, there is little in his remarks on vegeta-
tion that cannot be taken at face value, at least for the portion of the 
journey within Virginia. 
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Starting at "the Falls of James-Rivern (where Richmond now stands), 
Lederer and a group of 21 Englishmen and 5 Indians followed a compass 
course due west ttover steep and craggy Cliffs. u The group spent more 
than a week crossing these "mountains"--actually only hills but undoubt-
edly difficult traveling--before meeting the James again. During this 
part of the journey they found "very little sustenance for Man or Horse; 
for these places are destitute both of Grain and Herbage.n1 Whatever- may 
have been found in the way of savannas elsewhere on the Piedmont, it is 
clear that there was little grass on these hills even as early in the 
year as late May. Lederer's description of this area is confirmed by a 
letter of Thomas Ludwe112 which gives some details apparently related to 
him by one of the other members of the expedition. Ludwell says of this 
part of their route, "the mountaines they passed were high and rocky and 
soe grown with wood as gave them great difficulty to passe them ••• •t 
When their westward course brought them again to the James River 
Lederer's companions lost interest in further explorations and turned 
back. Continuing the trip with a single Indian, he turned south and 
1 ~' P• 20. 
2 In Alvord and Bidgood, P• 177. 
traveled four days !!through difficult Ways, without seeing any Town or 
Indian.~' The first settlement they encountered was the Indian village of 
Sapon on the Roanoke River. Following this river down to .Akenatzy 
(Occaneechi), an island for.merly near the confluence of the Roanoke and 
the Dan, Lederer first noted effects of Indian activity: 
tiThe Countrey here, though high, is level, and for the most 
part a rich soyl, as I judged by the growth of the Trees; 
yet where it is inhabited by Indians, it lies open in 
spacious Plains. • • 11 
This statement has been quoted by various authors as evidence of general 
disturbance of the Piedmont vegetation by Indians. It should be noted, 
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however, that north of the Roanoke Lederer recorded seeing neither Indians 
nor clearings, and that elsewhere he speaks of lithe way being thorow a 
vast Forest.n2 
Another statement of Lederer's also refers to clearing of the 
forest by the Indians, but this was still farther south, on the upper 
Neuse River in central North Carolina: 
"The Country here, by the industry of these Indians, is very 
open and clear of wood. n3 
These statements have a frustrating lack of detail as to the actual ex-
tent of the clearings, and all that can be concluded from them for certain 
is that in the vicinity of Indian villages, on the Piedmont as well as 
near the coast, there were deforested areas of undetermined extent. As no 
villages were encountered by Lederer in the portion of the Piedmont lying 
<' 
1 Lederer, p. 24. 
2 Ibid., PP• 38-39. 
3 Lederer, P• 27. 
" within the present study area, it may be assumed that neither were there 
any appreciable clearings of human origin at that time. 
(3) The third expedition 
On his third journey, about two months later, Lederer again 
.. 
climbed the Blue Ridge. This time he started farther north, from a 
point near the falls of the Rappahannock River. His party followed the 
north fork (i.e., the Jordan River) to the mountains, which they climbed 
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at a point about opposite Front Royal. The party started on the twentieth 
of !ugust and the same night reached the falls, where Fredericksburg now 
stands. After traveling northwesterly across the Piedmont for three days, 
Lederer recorded the following observations: 
liThe four and twentieth we travelled thorow the Savanae 
amongst herds of Red and Fallow Deer which stood gazing at 
us; and a little after, we came to the Promontories of Spurs 
of the Apalataean-mountains. 
These Savanae are low grounds at the foot of the 
Apalataeans, whi~h all the Winter, Spring, and part of the 
Summer, lie under snow or water, when the snow is dissolved, 
which falls down from the Mountains comm0nly about the be-
ginning of June; and then their verdure is wonderful pleasant 
to the eye, especially of such as having travelled through 
the shade of the vast Forest, come out of a melancholy dark-
ness of a sudden, into a clear and open skie. To heighten 
the beauty of these parts, the first Springs of most of 
those great Rivers which run into the Atlantick Ocean, or 
Chesapeack Bay, do here break out, and in various branches 
interlace the flowr.y Meads, whose luxurious herbage invites 
numerous herds of Red Deer. • • ttl 
It was two more days before the party "came to the Mountains, where 
finding no horse-way up, we alighted, and left our horses with two or three 
2 Indians below, whilst we went up afoot." Looking westward from the summit, 
1 Ibid., PP• 34-35. 
2 Ibid., P• 36. 
the group found uno enceuragement from that prospect to proceed to a 
further discovery-.; since from hence we saw another Mountain, bearing 
North and by West to us, of a prodigious height •• •" There is no men-
tion of any grassy plains or prairies in the Shenandoah Valley, although 
the party must have seen the valley from this vantage point. The im-
pression given is that there was only the discouraging prospect of more 
trees and mount~ins; if anything that offered an easier route had been 
observed it almost certainly would have b~en noted. 
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Reading the account today one is impressed by the length of time 
(five days) that it took the party to travel the relatively short distance 
from Fredericksburg to the foot of the Blue Ridge. It was this fact, plus 
a misinterpretation of Lederer's map, that caused Wayland1 to believe that 
Lederer's party actually crossed the Blue Ridge without making any special 
note of the fact, then crossed the Valley (where the "Savanaeu were 
assumed to be), and climbed one of the Parallel Ridges before turning 
back. Wayland is practically alone in this opinion, however~ which 
Cunnning calls "unacceptable on several counts, including those of direc-
tion, time, and distance.n2 The length of time required for both the 
first and third of Lederer's journeys suggests t~at here was no land of 
open prairies, or a country where na man may gallop a horse amongst these 
woods anyway, but where the creekes or Rivers shall hinder" (to repeat 
John Smith's phrase). Rather it is a picture of a dense forest with few 
openings or even Indian trails, except near the foot of the mountains 
1 J. Wayland, The German Element of the Shenandoah Valley of Virginia 
(Charlottesville, 1907), P• 17. 
2 Cumming, The Discoveries of John Lederer, p. 75 (footnote). 
137 
where grassy meadows occupied low ground along the streams. 
(4) Lederer's map 
A good deal of confusion concerning Lederer's observations•-
as well as doubt as to his veracity--has resulted from misinterpretation 
of the map that accompanies his Discoveries. This map (Map 15) is notable 
as the source of three cartographic errors which persisted for many years 
on maps of the Middle Atlantic region. These errors are (1) the sandy 
desert ("Deserta arenosa") and (2) the Lake of Ushery, both placed some-
where on the Carolina Piedmont and described in the narrative of the 
second journey, and (3) the supposed "savana" which various cartographers 
showed as stretching across the Carolina Piedmont and into Virginia. 
Cumming (1958), who is more sympathetic teward Lederer than are some 
critics, says: 
ttif one attempts to accept Lederer's goed faith, and supposes 
that his errors are based on a misinterpretation of the 
statements of Indians or on his own credulous exaggeration, 
how can one explain the savanna, the desert, and the lake? 
For each of these there is an explicable.basis for Lederer's 
belief, although he grossly exaggerates that base. • • It is 
certainly probable that before. the forest land was denuded 
and the top soil washed away, the piedmont had large marshy 
sections, ~ich have since largely dis~ppeared. But his 
statement and the map, which included the whole piedmont 
region of Virginia and North Carolina in the 1Savanae,'are 
clearly an exaggeration.nl 
The questions of the supposed lake and desert in the Carolinas 
need not cencern us here, but it seems to the present writer that Lederer's 
nsavanae" are more believable than even Cumming is willing to concede. 
It should be noted that nowhere, either in the text or on the map, does 
Lederer refer to a single, uninterrupted savana. In each case the Latin 
1 Cumming, P• 85. 
1)8 
M&p 15. 14C81nlle ot John L-!-!ltn'•r-'• "'Pot hU t.:rawta in t67" (rr-o. 
"Vrod\I.Cti«< 1:-t t.be lrn1Yerdt.)' M 1'1rsln.l~ l'no•) 
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plural is used. Obviously Lederer meant to convey merely that for a con-
siderable distance at the foot of the Blue Ridge there were, interspersed 
. . 
among the £orest, scattered meadQws of the type described in his text. 
It is not Lederer's description that is at fault but his cartographic 
representation, with its excessive prominence of the word ltSAVANAE.n The 
map is informative, however, in that it shows the "savanaeu only at the 
very foot of the Blue Ridge, on the Inner Piedmont. The distance over 
which they are shown is some 60 leagues by Lederer's scale, or roughly 
180 miles. 
It sheuld be further noted that Lederer probably did not intend 
his map to be published. In a foreword to the Discoveries, Talbot stated 
"I must own it was never by him designed for the Press." It is probable 
therefore that this map found its way to the eager cartographers of Europe 
through no intention of Lederer. It remained for these cartographers to 
' 
convert Lederer's scattered ttsavanaett to a single sharply defined, sausage-
shaped "savana" which persisted on various maps until the middle of the 
18th century.1 
c. Batts and Fallam 
Although Lederer saw the mountains west ef the Blue Ridge he did 
not enter them. The first Europeans of record to penetrate the Middle 
Appalachians proper were Captain Thomas Batts and Robert Fallam.2 These 
1 See, for example, the feature labeled JtLarge Savanall on ItA New Map of 
the English Empire in America,tt·in A New General Atlas, by John Senex 
(1721). This is undoubtedly ~he map referred to by Oren Morton in his 
History of Monroe County, which cites a map of 17:J-9 shov1ing tta large 
savannah" on the Piedmont. See W. P. Cumming, The Southeast in Early 
Maps, (1958), p. 150, regarding the influence of Lederer's details on 
later maps. 
2 That they were not actually the first is revealed by the fact that they 
feund letters inscribed on trees near the New River. 
explorers set out the year after Lederer's journeys (1671) from Fort 
Henr,r, a trading center where Petersburg now stands. They were accom-
panied by Thomas Wood, who died during the journey, and several Indians. 
The group was charged by General Abraham Wood, their employer, with 
"finding out the ebbing and flowing of the Waters on the other side of 
the Mountains in order to the discovery of the South Sea.n The journal 
of the trip was kept by Fa11am,1 who was not particularly interested in 
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plant life although his observations of Indian "old fields" are of interest 
here. 
The party crossed the Blue Ridge through the Roanoke Gap (Map 14) and 
found the Indian village known as llTetera Town" near the present site ef 
Salem, "in a ver.r rich sw~ between a branch and the main River of Roanoke 
circled about with mountains.n2 Thereafter, crossing a series of ridges, 
they were impressed by the meadows that they found in the valley bottoms: 
"Hard by a Run just like the swift creek at Mr. Randolph 1 s in 
Virginia, emptying itself sometimes wester~y sometimes northerly 
with ~urious meadows on each fSid~. Going forward we found rich 
ground but having curious rising hills and brave meadows with 
grass about man's hight.n3 
1 In one rendition of the journal the name is given as "Fallows, n and it 
is repeated thus by Maxwell, but Alvord and Bidgood, frem whom the 
quotations here are taken, state that "Fallam" is undoubtedly correct. 
It is spelled this way in the Rev. John Clayton 1 s copy of the journal, 
Which he copied during his visit to Virginia and transmitted to the 
Royal Society in 1688. This copy is now in the British Museum, and a 
microfilm of it is in the Alderman Library, University of Virginia 
(Colonial Records Project, Survey Report No. 5:: UA Journal from 
Virginia beyond the Appalachian Moll;ntains in September 1671''). 
2 Alvord and Bidgood, pp. 186-87. 
3 Ibid., P• 187. 
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After crossing several more ridges and rivers, they came to the New River 
(1tthe great River"), where they stopped for the night. Beyond that point 
it was noted that nnue west, the soil, the farther we went [is} the richer 
and full of bare meadows and old fields. n1 At this point the Rev. Clayton 
added the following note: 
"'Old fields' is a common expression for land that has been culti-
vated by the Indians and left fallow, which are generally overrun 
with what they call broom grass.n2 
Clayton's knowledge of old fields was based upon observations in.the 
coastal region, where abandoned fields often are occupied by broom grass 
er broom-sedge (Andrepogon virginicus). This succession is not universal 
I 
in Virginia, however, and Fallam1 s notes describe the more common pioneer 
growth of much of the mountain region. Farther west they saw 
na piece of very rich ground where on the Moketans had for.merly 
lived, and grown up with weeds and small prickly Locusts and 
Thistles to a very great height that it was almost impossible to 
pass. It cost us hard labour to get thro' .n3 
This was as far as the expedition went. .After making sui table mark-
ings on the trees and claiming the region in the name of King Charles II, 
they returned to report their findings to their employer, a~iving at 
Fort Henry on October 1. 
The few remarks on vegetation that this journal contains are inter-
esting in the light-that they shed on Indian practices in the southern 
part of the Middle Appalachians. It is seen that clearings for agriculture 
were common, but that they were not scattered haphazardly over the land-
2 Alvord and Bidgood, loc. cit. 
3 Ibid., P• 192. 
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scape. Rather, they were made on carefully selected, rich bottomlahds. 
This fact is indicated by other writings as well as by Fallam. The report 
of locust trees (Robinia pseudoacacia) on abandoned fields agrees with 
observations that can be made today in many places. Fallam1s account is 
also notable in its lack of any mention of deliberate burning by the 
Indians. Most of the openings observed in the forest seem to have re-
sulted from clearing for cultivation, although the "brave meadows with 
grass about man Is hight" do not sound like an old-field growth. Instead 
it gives the impression of a natural prairie of small extent, similar to 
the llsavanaen reported by Lederer on the_other side of the Blue Ridge. 
d. The Spotswood expedition 
For 45 years after the expedition of Batts and Fallam there was 
little official interest in the lands to the west, although fur-trading 
. 
was carried on between Virginians and the Catawba and Cherokee Indians to 
the south and southwest. In 1716, probably to arouse interest in the 
possibilities for settlement west of the Blue Ridge, Governor Alexander 
Spotswood organized what must have been the most convivial expedition ever 
undertaken in the name of geographical exploration. Only one account of 
this trip has been preserved, that of John Fontaine, who was probably the 
only member of the group who kept a record of it.1 
After having the route explored and marked by some unnamed "rangers, u 
the Governor and his entourage of gentlemen--with their servants, guides, 
and an ample supply of liquor and other amenities--set out on August 20, 
1 Fontaine 1 s complete narrative is printed by Wm. Couper in History of 
the Shenandoah Valley (New Yof:'k, 1952) ' .. PP• 140-146, which is the source 
of the quotations included here. The diary was also printed in Ann 
Maury, Memoirs of a Huguenot Family (New York, 1872), pp. 281-292. 
1716. Their itinerar,r included a stop at the Governor's iron mines at 
Germanna, just above the confluence of the Rappahannock and Rapidan 
Rivers, and it was more than a week before they made very much progress. 
Following the Rapidan toward its source, the party crossed the zone of 
Lederer's savanae (Map 14). Fontaine's entry for the 31st is as follows: 
"At 8 we mounted our horses and made the first five miles of our 
way through a very pleasant plain, which lies where the Rappa-
hannock forks.l I saw there the largest timber,·the finest and 
deepest mould {SoiJ}, and the best grass that I ever did see.n2 
The next day, crossing one of the spurs of the Blue Ridge, they had 
ua rugged way, n and after traveling eight miles c~ed 11by a small river 
we called White Oak River.tt On the 3rd of September, still climbing the 
mountain in a southwesterly direction, they "came to a thicket so tightly 
laced together that we had a great deal of difficulty to get through.u 
Fontaine's account of the final part of the ascent is reminiscent of that 
of Lederer: 
"The sides of the mountains are so full of vines and briers that 
we were forced to clear most of the way before us. • • We were 
obliged to walk up most of the way, there being abundance of 
loose stones on the side of the hill ••• n 
It is generally accepted that the route of the Spotswood party was 
through Swift Run Gap, the way indicated by historical markers today. 
It has also been suggested that they crossed at Milam (Fishers) Gap, 
about 12 miles north of Swift Run Gap.3 Whichever it was, the descent 
evidently proved easier than the ascent, for after drinking assorted 
1 The fork referred to is the junction of the Rapidan and the Robertson 
Rivers. Fontaine calls the Rapidan the "Rappahannocklt in his account. 
2 Quoted from Couper, loc. cit. 
3 This is the opinion of C. E. Kemper, as quoted by Couper. 
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toasts on the summit of the Blue Ridge, the party "followed marked treesU 
down to the South Fork of the Shenandoah where they camped the same night. 
The only comment on the vegetation here was that they ate 11very good wild 
grapes" and saw currants and wild cucumber. 
If any prairies had been encountered in the portion of the Shenandoah 
Valley visited by the Spotswood party the fact would in all probability 
have been mentioned by Fontaine. The lack of any sue~ comment suggests 
that the vegetation west of the Blue Ridge did not appear sufficiently 
different from that on the east side to warrant comment. The only mention 
that Fontaine made of clearings or openings in the forest was near the 
fork of the Rapidan and Robertson Rivers, at the eastern foot of the Blue 
Ridge. Fontaine's description of this area agrees remarkably well with 
that of Lederer, and adds an estimate of the width of the zone (5 miles) 
in which the meadows or nsavanae" were found. On. the other hand, the 
,. ~"' 
fact that neither Fontaine nor Lederer mentioned the existence of any non-
forest areas except those due to bare rock, in either t4e.Blue Ridge or 
the middle Shenandoah Valley, casts doubt on claims that the Indians had 
everywhere created openings in the forest. 
e. Col. William Byrd 
Although Byrd 1s writ~gs contain no observations within the study 
area proper, he is mentioned here because of the value of his account of 
the survey of the Virginia-North Carolina boundary line which crossed 
part of the Appalachian Mountains a little to the south of the Middle 
Appalachians as here defined. As one of the Virginia commissioners on 
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the survey of 1728, Byrd kept two journals1 in which is found confirmation 
of the comments of other explorers here discussed. 
As the surveyors were crossing the foothills of the mountains Byrd 
made several observations concerning the occurrence of fire. His descrip-
tion of a fire-hunt,2 conducted by the survey party's hunters when 
supplies ran low, suggests both that the practice was employed by small 
as well as large grou~s, and that it was used by whites as well as by 
Indians. This account further telas us that the ring of fire used by the 
hunters was about 5 miles in circumference. 
In the vicinity of Pilot Mountain in Surry County, North Carolina, 
Byrd Witnessed a forest fire that prompted this comment: 
"The Woods are not there burnt every year, as they generally are 
amongst the Inhabitants. But the dead Leaves and Trash of many 
years are heapt up together, which being at length kindled'py 
the Indians that happen to pass that way, furnish fewel for a 
conflagration that carries all before it.tt3 
Two days later (on October 25th) the It conflagration II was extinguished by 
rain. 
In addition to the woods-burning propensity of the Indians here men-
tioned, Byrd also recorded the occurrence of forest fires as a result of 
carelessness of the Indians: 
n. • • we were now near the route the Northern Savages take when 
they go out to War with the Cataubas and other Southern Nations. 
On their way, the Fires they make in their camps are left burn-
1 liThe Secret Histo:cy'' and the longer "History of the Dividing Line Run 
in the Year 1728.n Both are printed in William Byrd 1s Histories of 
the Dividing Line Betwixt Virginia and North Carolina, ed. W. K. 
Boyd (Raleigh, 1929). 
2 Ibid., PP• 284-86. 
3 Ibid., P• 228. 
ing, which, catching the dry leaves which ly near, soon put the 
adjacent Woods into a flame. nl 
Byrd's observations of old fields are also of interest, as he noted 
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in several places the presence of locust trees on rich soil. In one such 
place they ttencounter 1d a Locust Thicket that was level but interlac 1d 
terribly with Bryars and Grape Vines.tt2 These descriptions agree with 
Fallam 1s account of locusts and thistles (briars?) on bottomlands of the 
New River. 
f. Dr. Thomas Walker 
During the first half of the 18th century the Trans-Allegheny 
country became known to many men llwho, almost anonymously, risked their 
lives to provide Europe with its furs and buck-skin. It is a matter for 
regret to us now that their own generations did so little to record and 
commemorate their achievements.n3 It was not until the land-seekers began 
to follow the trails of the fur-traders that written accounts of much of 
the country were made, and one of the first this group was pr. Thomas 
Walker. A Virginia physician, he evidently preferred exploring to prac-
tieing medicine, and in 1750 he made a trip across the mountains on behalf 
of a newly formed land company. Although he followed trails that were 
already more or less familiar to the Virginians, his account is the first 
written description of much of West Virginia. Some of the names he gave 
to natural features, such as the Cumberland Gap and River, are still in 
use. 
1 Ibid., P• 218. 
2 Ibid., P• 228. 
3 J. Brebner, The Explorers of North America, 1492-1806 (1933), pp. 320-21. 
Dr. Walker's route was largely west of the area treated in this study 
but his narrative is mentioned here because it contains some significant 
bits of information concerning the mountain vegetation. He started in 
southwestern Virginia and traveled west to what is now Tennessee, then 
made a loop to the north and northeast, returned across the mountains of 
West Virginia, and finally arrived at the junction of the Greenbrier and 
New Rivers. From this point his route is shown on Map 14--up the Green-
brier and Anthony's Creek, over Panther Gap and Allegheny Ridge, and east 
through Staunton and Rockfish Gap. 
Through most of his journey the way was beset with dense woods, fre-
quently aggravated by thick growths of llivytt (Kalmia latifolia), Ulaurellt 
(Rhododendron maximum), and "reeds" (Arundinaria gigantea). Crossing the 
''Coal Lands" of West Virginia, for example, he wrote:: 
UJune 13 - ••• the mountains very bad, the tops of the Ridges 
being so covered with Ivy and the sides so steep and 
stony, that we were obliged to cut our way through 
with our Tomahawks." 
"June 14 - The Woods are still bad •• •" 
liJune 22 - Many of the Branches1 are full of Laurel and Ivy ••• n2 
When he reached the Greenbrier River on the return portion of the 
trip, conditions apparently were no better. Traveling for a week up the 
Greenbrier and its tributary, Anthony Creek, from its junction with the 
New River, \Nalker 1s progress amounted to an average of only slightly over 
8 miles a day, and the way is described as "through very bad Woods .•~ 
1 The word "Brancheslt as used by Dr. Nalker refers to stream tributaries 
rather than trees. 
2 T. Walker, Journal of an Exploration in the Spring of the Year 1750, 
(Boston, 1888). Quotations here are all from this edition; as the 
book is very short, page references are considered unnecessary. 
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Finally the party left the river, with the comment, •~The low grounds on 
it are of very little value, but on the Branches are very good ••• 11 
During the remainder of the journey no further observations on vegetation 
were recorded. 
This br.ief account strongly indicates that at the time the advance. 
guard of"the first settlers crossed the Parallel Ridges and the Appala-
chian Plateaus there was almost no unforested land west of the Great 
148 
Valley. This does not necessarily indicate that the area was never burned 
by the Indians, however, for at the time of Walker·' s travels it had been 
practically depopulated for nearly 80 years. In 1672, the Iroquois had 
' 
extended their depredations into what is nowvvest Virginia and had driven 
out the Shawnees who occupied part of the area. They did not fill the 
void themselves, and it remained almost without population until the white 
settlers arrived. Some of the dense woods that impeded Walker's progress 
could therefore have been second growth on old Indian clearings, but the 
tangles of Kalmia and Rhododendron on the ridges and mountainsides were 
undoubtedly of natural origin. 
g. Christofer Gist 
At about the same time that Dr. Walker was exploring for the. Vir-
ginia land speculators, Christofer Gist was performing a similar service 
farther north on behalf of the Ohio Company. In 1750 and 1751, respec-
tively, Gist made two trips to the Ohio River, starting each time from the 
vicinity of the Potomac River near Cumberland. The purpose of these 
journeys is indicated in part by a letter of instructions from the Commit-
tee of the Ohio Company, dated July 16th 1751, in which Gist was instructed 
to go to the Ohio River and back by way of the nconhawaytt (Kanawha), 
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"ob~erving also the Produce, the several kinds of Timber and Trees, observ-
ing where there is Plenty and where the Timber is scarce; and You are not 
to omit proper OIDservations on the mountainous, barren, or broken Land •• 
Gist's third trip; to the Allegheny River and back in 1753, had a differ-
ent motive, as he was accompanying George Washington on a political mission. 
It is in the account of the secGnd trip tha~ most of Gist's observa-
tions on vegetation are found. 2 Although most of the journey was outside 
the present study area, he spent several days crossing ~estern Maryland 
and the adjacent portion of Pennsylvania. On the 8th of November, while 
exploring the tributaries of the Casselman River (the "middle Fork of 
Yaughaughgaineu), Gist observed that the tlbottoms upon the Branches are 
but narrow with some Indian Fields ••• u After spending• about two weeks 
in this vicinity Gist and his party proceeded westerly across Negro 
Mountain (shown on I-1ap 14 as elevation 3213) in Somerset County., Pennsyl-
vania. Here they experienced the same difficulties with dense growths of 
rhododendron that Dr. Walker had reported in so many parts of his journey. 
Crossing Negro Mountain they spent two days cutting a way through ua great 
Laurel Thicket to the middle fork of the Yaughaughgaine It (the Casselman 
again, which makes a loop to the north around the mountain). 
Farther west, where the Monongahela flows across the southwestern 
corner of Pennsylvania, Gist found "level farming land, with fine Meadows, 
the Timber white Oak and Hiccory.u 'VJithirr the study area, however, only 
forests were reported. 
1 w. M. Darlington, Christofer Gist's Journals (Pittsburgh, 1893), p. 67. 
2 Ibid.,~passim. 
--.:::-o---
150 
3 • Evidence from maps 
In general, there is not very nmch to be learned from early maps con-
cer~ing the precolonial vegetation of the Middle Appalachians. Even today 
vegetation is not one of the features of the landscape that is usually 
shown on general-purpo.se maps, and the same was true of most maps made in 
the 17th and early 18th centuries. The trees that adorn such maps as 
those of Captain John Smith and Speed are purely decorative and contribute 
nothing to a knowledge of the vegetation. It has been shown already that 
certain vegetational features--notably the "desert" and ltsavanatt supposed 
to have been seen by John Lederer--were·portrayed in distorted form on 
' . 
maps for many years, and any representations of these features on early 
maps should therefore be discounted. A review of maps of the study area 
made in the early colonial period,1 in addition to that of Lederer, dis-
closed only two vegetational features of possible significance in this 
study. These are briefly discussed in the present section. 
In the map of Virginia, Marylandia et Carolina by Johann B. Homann 
(1714 and 1720) 2 there is shown, without a name or other identification, 
a large oval ~rea including grass and swamp symbols, between the forks of 
the Rappahannock ab~ve Germanna. Homann t s source of information con-
cerning this feature is not clear. At first glance it would appear to be 
a slightly misplaced version of Lederer's llsavana.n However, this seems 
improbable because the shape.and orientation are very different from the 
1 Maps consulted are in the Library of Congress map collection. Cartog-
raphy of the period is summarized in 'tnT. P. Cumming, The Southeast in 
Early Naps. 
2 Reproduced on a nmch reduced scale as Plate 46, in Cumming, The South-
east in Early Maps. 
elongated savana that trends northeast and southwest on other maps of the 
period. Furthermore, this feature is wholly in Virginia, whereas the 
savana based on a misreading of Lederer was largely in North Carolina. 
Homannts map seems to corroborate the account given by Fontaine of the 
nvery pleasant plain n that the Spotswood party crossed some distance 
above Germanna. The first edition of Homann 1s map preceded the Spotswood 
expedition by two years, but this portion of the route was undoubtedly 
alreadywell known at the time. The area of scattered marshes and 
meadows ~ on the Inner Piedmont must have been reported by various 
unnamed travelers, and on the basis of these reports it probably was 
generalized into the large feature shown by Homann. The formerly marshy 
nature of portions of the Inner Piedmont is further indicated by the fact 
that two tributaries of the upper forks of the Rappahannock bear the name 
"Marsh" and Narshy" on the Frye-Jefferson map (Map 16) •1 
A second vegetational feature that appears on several early maps is 
the "Laurel Thickets" shown on all thre~ editions of the Frye-Jefferson 
map. These thickets appear on the "Fairfax Line, It which ran southeast from 
the southwestern corner of Maryland and today forms part of the boundary 
between Virginia and West Virginia. According to the scale on the original 
j 
map the thickets were 8 miles southeast of the Fairfax Stone, or approxi-
mately in the middle of the Canaan Valley. Although the map shows the 
thickets to be on a ridge, they actually extended over a zone several miles 
wide, both on the slope of Cabin Mountain and in the Canaan Valley. This is 
revealed by the diary of Thomas Lewis, one of the men who surveyed the Fair-
fax Line in 1746. After crossing "the tope of Alleganey mountainU as the 
1 Map 16 is a photostatic copy of the northwestern portion of the Frye-
Jefferson map (third edition, 1755) in the Library of Congress. 
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party was outward bound from Virginia, Lewis mentioned lithe mountains 
Being prodigiously full of fallen Timber & Ivey as it Could grow So Inter-
woven that horse or man could hardly force his way through it.n1 There-
after for several days they had much difficulty crossing "Loral Swampsll 
where there was an abun~ance of both "Spruce pinett fred sprue~ and "Lorallt 
i'Rhododendron maximumdf growing in rocky ground covered by deep moss.2 As 
both Joshua Frye and Peter Jefferson were members of this surveying party 
they thus had first-hand knowledge of the "laurel thickets II shovm on their 
map. This is further confirmation of the widespread distribution of dense 
growths of great rhododendron ("laurel II) in the precolonial forests of the 
Allegheny Upland. 
The Frye-Jefferson map also contains minor corroboration of written 
accounts of Indian "old fields" in the area. On the upper part of the 
main stem of the Potomac River this map shows two dotted circles, one of 
which is labeled llShawno Fields," and a third area similarly labeled but 
not demarcated.3 The fact that these sites are the only old fields shown 
on the map, and that the map-makers cpnsidered them worthy of note at all, 
might be taken as an indication that such fields were not particularly 
common in the area. The location of these ttold fields" along a major 
river supports the contention that cultivation by the Indians was gener-
ally limited t? alluvial land on the larger streams rather than being 
scattered haphazardly over the area. 
1 ';['. Lewis, The Fairfax Line; A Journal of 1746, J. Wayland, ed. (New 
Harket, Va., 1925), p. 28. ·· 
2 Ibid., PP• 29-34. 
3 Similar "old fields" are also shown on -the Warner map of "Courses of the 
Rivers Rappahannock and Potowmack, in Virginia, as surveyed in the years 
1736 and 1737, n and on William. Mayo 1 s ttMap of the Nortliern Neck in Vir-
ginia, 1737" (original in the Public Record Office, Virginia 10, London). 
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.4. Analysis by subregions 
The preceding se~tions summarize the observations that were recorded, 
in journal and map, ~y the few literate persons v1ho saw and described the 
vegetation of the Middle Appalachians before it was subjected to human 
disturbances other than by Indians. This study has shown that the vegeta-
tion, both in the primeval state and as modified by the Indians, varied 
considerably from one subregion to another. Therefore the remainder of 
this chapter will treat the subregions individually. The writer's con-
clusions as to the precolonial vegetation of each, based on the evidence 
presented above, are compared with those of other students of this sub-
ject. Some indirect evidence that has been used by some of these students 
is also evaluated in this discussion. 
a. The Piedmont 
The evidence indicates that at the time of the first explorations 
the Piedmont was for the most part thickly wooded, interspersed with tree-
less meadows or marshes along the foot of the Blue Ridge. The degree of 
wetness of these grassy areas varied considerably according to the season 
of the year; thus what was reported as a Umarsh u in spring would be a 
ltmeadown in late summer or fall. It is not necessary therefore to assume 
that there were two types of natural meadows. These open areas correspond 
to the nwet savannas or meadows" recognized by Rostlund, largely from 
early accounts of explorations in the Deep South, who described them as 
ttcovered with standing fresh water for months at a time, perhaps the most 
common and widespread type of 1naturallyt open land in the Southeast.nl 
1 Rostlund, p. 409. 
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On the Inner Piedmont such areas are recognizable in the writings of 
Lederer and Fontaine, and, less conclusively, in Homann's map and the 
names of certain streams. 
The evidence for widespread deforestation by Indians on the Piedmont 
is less convincing. Most of the Piedmont was much less densely populated 
by Indians than was the Tidewater region, as indicated by Lederer's state-
ment that he traveled for five days across it without seeing an Indian or 
an Indian village. Undoubtedly groups of Indians came and went at various 
times, clearing small fields and periodically conducting fire hunts. But 
the testimony of those who saw the region before the Indians were pushed 
back across the hills does not support the concept of a country dotted 
with corn fields or swept by annual conflagrations • 
.An interesting bit of information concerning the upper Piedmont, which 
must be classified as hearsay, is in the account of the French Huguenot 
refugee Durand, who visited Virginia in 1686. Although he did not travel 
west of the Fall Line, Durand evidently heard reports of extensive_ lands 
farther inland which could be cultivated with little effort: 
liLa terre de ce paJ..s est entierement couverte d I Arbres a la 
reserve des fons que l'on cultive ou on les a coupe. I1 y a 
aussi des grands vuides a vint ou vint-cinq lieues de la Mer, 
& ce sont autant de belles prairies qui etoient les ~lantations 
que les sauvages occupoient il y a six ou, sept ans.u 
A literal translation of Durand's remarks· is not possible, but the passage 
inaicates that Durand had picked up stories of large clearings (ngrands 
vuidesu) at some distance inland (20 or 25 leagues), where former Indian 
fields had become beautiful prairies awaiting new settlers. It is likely 
1 Durand of Dauphine, Un Francais en Virginie (1687), as reprinted by 
Johns Hopkins Press (1932), P• 97. 
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that tales of these llprairiestt had been exaggerated in attempts to attract 
settlers but that they were based on the existence qf either natural 
meadows or Indian fields~-possibly both--of undetermined extent. 
The fact that the theory of indiscriminate burning and widespread 
cleari~g by the Indians is not wholly supported by the evidence as re-
viewed here does not mean that these factors were unimportant. Several 
parts of the Middle Atlantic Piedmont had evidently been locally defor-
ested by the Indians and were given the name IIBarrensu by the first white 
settlers. Certain areas along the Monocacy River in southeastern Penn-
sylvania received this n~e, supposedly because burning by the Indians 
1 had kept the forest suppressed. A similar area in Roanoke County was 
described by McCauley: 
urn the center of tne. county there is a large body of land ••• 
which is of that peculiar kind, called ttThe Barrens.n It re-
ceived this name from the original settlers, because, when they 
settled here, it was destitute of trees. This was due, according 
to tradition, to the destruction of the original forest by the 
Indians for the purpose of cultivation, and for hunting. Some of 
our citizens remember hearing the old men of the former generation 
say that when they first came to the county, this land was covered 
with a growth of young oaks, so small that a deer, when pursued by 
the hunter, would jump over them.u2 
This quotation suggests a very common source for opinions concerning 
the origin of local vegetation anomalies: the memories of old residents, 
reported some years later by a local historian. In·such cases we can 
accept the fact that the anomalous condition existed and that it probably 
was a result of human disturbance. Whether the deforestation resulted 
from actions of white men or Indians is another question. In the case 
1 W. w. Ashe, in The Potomac River Basin, USGS Water-Supply and Irriga-
tion Paper 192 (1907),_p. 317. 
2 W. McCauley, History of Roanoke County (Chicago, 1902), p. 73. 
just cited, a considerable period of time must have elapsed between the 
disappearance of Indians from Roanoke County and the writing of the 
account. Whether the combined memories of even two generations of resi-
dents prior to 1902 is sufficient to span this period is doubtful, and 
the writer is inclined to ascribe this particular "barren11 to burning of 
unknown cause. 
b. The Blue Ridge 
No evidence has been found to indicate that the Blue Ridge, at 
least in that portion included in the study area, was affected at all by 
the activity of Indians. Rather, the existing fragments of historical 
information suggest that the Indians neither burned it nor even traveled 
across it very much. This conclusion is contrary to the opinion of Ashe, 
who stated: ltit is also probable that the Indians regularly burned over 
portions of the mountains to facilitate hunting, although they do not 
seem to have kept the timber suppressed.n1 This opinion was probably de-
rived from the idea that the Indians burned the forest everywhere, but 
1.57 
in the absence of evidence to support the idea it must be concluded that 
the practice did not extend into the mountains to any significant degree. 
This is not to say that the mountain forests were never burned, for the 
possibility of lightning-generated fires has always been present; as shown 
in chapter VII, however, lightning causes relatively few fires in the 
Middle Appalachians. 
The spurs of the Blue Ridge were covered by an impressive growth of 
chestnut and oak, some of which remained until relatively recently. On 
1 Ashe, P• 317. 
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the steep slopes of the main ridge, as today, the first travelers found 
the way impeded by tangles of vines and brambles and by thickets of bushes 
as well as by forest trees. 
c. The Great Valley; 
In the Great Valley, particularly on the broad plains of the 
lmrer Shenandoah Valley, the influence of the Indian on the forest is 
generally considered to have been greater than in any other part of the 
Middle Appalachians. It has been alleged by Maxwell, Ashe, Wayland, and 
others that the Indians regularly burned the region from end to end each 
year, and that the lower part of the Valley (that is, the region centering 
on what is now Winchester) was a vast treeless prairie at the time the 
first settlers arrived. T,yp~cal of these statements is that of Couper, 
a recent historian of the V.plley: 
"Game was plentiful, and: to preserve the land ;for hunting 
purposes, the vegetation·was periodically burned away. And so, 
although there were.some timber tracts, there was no ~xtensive 
forest area and the floor of the Valley was a vast, compara-
tively open prairie.ul 
Further examples would be superfluous. 
In attempting to trace such statements to their source, one finds that 
. . 
in many cases no authority is given. Rostlund, whose careful documentation 
probably speaks for others as well, ascribed· the ·idea to Hu }Iaxwell and 
William Henry Foote.2 Maxwell, as authority for such vivid statements as 
"No p0rtion of Virginia was more terribly burned n {than the Valley} also 
cited Foote, as well as Ashe's remarks quoted above. Unfortunately, 
1 W. Couper, History of the Shenandoah Valley; (New York, 19.52), P• 1. 
2 Rostlund, P• 408. 
neither Foote nor Ashe gave an authority for his statement. Foote 1 s 
remarks on the subject, in their entirety, are quoted below: 
"A large part of the valley, from the head springs of the 
Shenandoah to the Potomac, or Maryland line, a distance of about 
150 miles, embracing ten counties, was covered with prairies 
abounding in tall grass, and these, with the scattered forests, 
were filled with pea vines. Much of the beautiful timber in 
the valley has grown since the emigrants chose their habitations.ul 
As Foote's first edition was published in 1850, we must look farther 
back for evidence to support these statements. Next preceding him, and 
the earliest to be disclosed by the present investigation, is Samuel 
Kercheval, whose History of the Valley of Virginia was first published in 
1833. Kercheval is probably the most widely known historian of the 
Valley, and his History was produced in three subsequent editions of 
which the most recent was published in 1925. He had this to say about 
the vegetation of the Valley: 
"Much the greater part of the country between what is called 
the Little North Mountain·and the Shenandoah River, at the first 
settling of the Valley was one vast prairie,* and, like the rich 
prairies of th2 west, afforded the finest possible pasturage for 
wild animals." 
The asterisk in this quotation refers to the following footnote by 
Kercheval: 
"*There are several aged individuals now living, who recollect 
when there were large bodies of land in the counties of Berkeley, 
Jefferson and Frederick, barren of timber. The barren land is 
now covered with the best of forest trees.u 
In addition to the statements of Rostlund, Maxwell, and possibly Foote 
1 w. H. Foote, Sketches of Virginia, Historical and Biographical 2nd ed. 
(Philadelphia, 1856), p. 13. 
2 s. Kercheval, A History of the Valley of Virginia (Winchester, 1833), 
P• 69 (p. 52 in 4th ed., 1925). 
and Ashe on the subject of prairies in the Valley, those of other writers 
can be traced to Kercheval. Pederson1 seems to have used Kercheval as 
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the principal source for his statement that at the beginning of the 17th 
century some 817,000 acres (1,200 square miles) of Virginia were unforested. 
The historian of Shenandoah and Rockingham Counties, John Wayland, quotes 
Kercheval as authority for the statement that "It appears to be a well 
established fact that in early times much of the Valley was a prairie .u2 
Wayland also credits Bishop Meade with a similar statement, and Meade 
(a contemporary of Rev. Foote) is the only writer of this period to iden-
tify his informant concerning the prairies::· 
"That the lower and richer lands of this part of the valley were 
once prairie in the days of our forefathers is generally admitted. 
Old Mr. Isaac Hite, of Bellgrove, now deceased, informed me that 
his father often spoke of the land about the Whije Post as being, 
in his day, covered with a th~cket of saplings.~' 
As Meade wrote between 1854 and 1856, the Isaac Hite to whom he referred 
must have been Isaac Jr., a grandson of the pioneer Joist Hite who settled 
on Opequon Creek in 1732.4 
Thus the various statements concerning the Shenandoah prairies rest 
ultimately on the testimony of old residents whose recollections, as re-
corded by Kercheval and Meade, could not have extended much earlier than 
l770. This is not to say that prairies did not·exist in the Valley, but 
that the belief is apparently based on tradition that was perpetuated by 
1 F. c. Pederson, "Virginia Forests," Southern Lumberman, Dec. 15, 1936. 
2 J. Wayland, p. 5. 
3 w. Meade, Old Churches, ¥dnisters, and Families of Virginia (Phila-
delphia, lff57), vol. II, p. 279 (footnote). 
4 H. Parker in The Potomac River Basin, p. 3. 
repetition among historians of the Valley. 
In all probability the traditional belief had a sound basis, but the 
extent of the precolonial prairies must have been exaggerated both by the 
"aged individuals" and the historians. Several minor pieces of evidence 
indicate that limited deforestation of the lower Shenandoah region had 
been caused by the Indians. It has been recorded that in 1732 (about 6 
years after the first settler, Morgan Morgan, moved into the Valley), 
William Beverley asked a friend in Williamsburg to secure for him a grant 
of land on both sides of the "main River of Shenadore••--a tract that in-
cluded llan old field, called and known by ye name of Massanutting Town.u1 
It may be inferred from this that the valley was not a continuous prairie 
where one site was much like the next but rather that it included certain 
limited areas that had been cleared and were therefore desirable spots 
for settlement. The llold field" to which Beverley referred could have 
been either an abandoned area of former cultivation or an area that had 
been def0rested by hunting. 
Fire-hunting was undoubtedly practiced in the Valley, but it was not 
a matter of indiscriminate burning. Rather, it was a planned operation 
for driving game into a confined area. The. number of participants could 
vary widely, from two or three hundred as reported by Smith to a small 
group as described by Byrd. In either case, it was to the interest of 
the hunters to keep the fire within bounds. 
Another source of fires in the Valley was carelessness on the part of 
Indians. As a major travel route, the Valley was a place of numerous 
1 Quoted by Wayland, P• 32. 
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campfires at certain seasons, and many of these must have spread to the 
woods during dr,r periods. Nevertheless, to keep such a region in a de-
forested condition over a considerable area would have required regular 
and intentional firing of the woods to a degree that the evidence does not 
indicate. Such burning as was done by the Indians for the purpose of 
keeping the woods open was apparently 'of the "light" variety, consuming 
.., 
the dry leaves and underbrush and little else. The writer's conclusion, 
therefore, is that the Shenandoah Valley probably was burned to a greater 
degree than any other part of the Middle ~ppalachians but that this burn-
ing was spotty and. did not produce continuous prairies of great extent. 
One other feature of the precolonial vegetation of the Valley deserves 
mention here. Along most of the southern rivers there once was a dense 
growth of giant cane grass, forming "cane brakes" with a height of as 
much as 30 feet. As these grew on seme of the most fertile lands, which 
were among the first to be settled upon and' cultivated, most of the cane 
brakes disappeared early in the period of settlement. Bakelessl believes 
that cane brakes were common along the Shenandoah as well as more southerly 
rivers, a conclusion supported by the fact that all of Virginia is within 
the natural range of the species.2 
d. The Parallel Ridges 
Accounts of the vegetation of the Parallel Ridges at the time of 
the first settlements give a picture of an almost continuous forest, 
interrupted only by occasional patches of grass and old fields in the 
1 J. Bakeless, The Eyes of Discovery (1950), P• 30. 
~ M. L. Fernald, Gray's Manual of Botany, 8th edition (1950), P• 96. 
valley bott0ms. Especially on the larger rivers that transect the ridges 
at the northern and southern ends of the area--the New and the Potomac--
there were intermittent clearings made by the Indians. However, as con-
siderable time elapsed between the period of Indian occupance and the 
settlement of the area by white men, many of these "old fields" had been 
reclaimed by fast-growing species such as locust trees by the time the 
first settlers arrived. On other bottomlands,near the streams there were 
meadows of natural origin, perhaps resulting from frequent inundation of 
the flood plains. 
On the mountain sides and in the smaller tributaries a "two-layered" 
t 
forest was very common, with large shrubs or small trees of Rhododendron 
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forming a dense growth.beneath the dominant deciduous trees. "Balds" such 
as those on many knobs and ridges of the Southern Appalachian Mountains1 
were absent in the Middle Appalachians •. It can generally be shown that 
those mountain tops covered today with a heath scrub owe their present 
condition to disturbance of the former forest covering within historic 
times.2 
e. The Allegheny _ "Upll.and 
The foregoing remarks concerning the Parallel Ridges generally 
apply also to the precolonial vegetation of the Allegheny Plateau. Hu 
Maxwell, as chairman of the West Virginia Conservation Commission, wrote 
that "When white men first came into the state it was all forest except 
1 A. F. Mark, "The ecology of the Southern Appalachian grass balds," 
Ecol. Monographs, vol. 28 (1958), pp. 293-336. 
2 E. L. Core, ttThe flora of Roaring Plains, West Virginia, n Proc. w. Va. 
Acad •• Sci., vol. 12 (1938), PP• 33-35. 
a few cliffs and rocky peaks, and two or three old fields where Indians 
had probably cultivated corn111--a rather different picture from that 
presented in his later paper on deforestation by the Indians in Virginia. 
Brooks2 added to these few treeless areas nan area of 100 acres or more 
of open glades in Pocahontas county, two or three of smaller size in 
Webster, one in Tucker, and others in Preston, Nicholas, Greenbrier, 
Mercer, Randolph, and Raleigh." These small non-forest areas of pre-
" colonial West Virginia had an origin independent of any human influences, 
as explained in chapter III. 
Although in West Virginia glades are considered in the usual sense as 
openings in the forest, this was not true in parts of Maryland. Shreve 
speaks o:f stands of white pine that occupied "glades" west of Frostburg, 
with a growth so dense that the area was called the "Shades of Death.lt3 
Shreve recognized "Glade forest" as the former vegetation of many cleared 
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bottom lands in Maryland. The term ttglade" has also been used to describe 
cleared mountain tops in Maryland; thus the word does not necessarily im-
ply a clearing of natural origin. 
5. Conclusions 
From the foregoing discussion it is apparent that many of the general-
izations that have been made concerning the extent of deforestation in 
precolonial Virginia rest on a rather insecure base of evidence, at least 
so far as the Middle Appalachian region is concerned. It is the writer's 
1 Report of the West Virginia Conservation Commission (1908), p. 18. 
2 Brooks, p. 15. 
3 Shreve in The Plant Life of Maryland, p. 277. 
opinion that the situation known to have existed in Tidewater Virginia at 
the time of the first settlements was far from typical of the area west 
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of the Fall Line, and that throughout the study area there was considerable 
local variation in the extent to which the primeval forest had been 
altered by activities of the Indians. 
Almost no deforestation of the mountain slopes had resulted from 
Indian clearing and burning, either on the Blue Ridge or the Parallel 
Ridges. In the lower Shenandoah Valley there had been some opening of 
the woods, and some forest land had been converted temporarily to grass-
land, but this did not occur on the scale that is often claimed. Along 
bottomlands of the larger rivers the Indians had cleared patches of forest 
for cornfields, which were in various stages of reversion to forest at the 
time they were first seen by Europeans. There was almost no evidence of 
Indian activity in the forest of the Allegheny Upland at the time of the 
settlement of West Virginia. As this region had been uninhabited for 
nearly a hundred years, the traces of Indian influences had been effec-
tively obliterated if they existed at all, and it is not possible to de-
termine from historical evidence whether the Indians had affected this 
forest to any appreciable extent during the time they occupied the area. 
The fact that many parts of the study area had been virtually unaffected 
by the Indians does not mean that it was covered by an unbroken forest, 
however. On some of the steep slopes of the Blue Ridge the soil was too 
shallow to support any plant growth larger than brambles and shrubs, while 
some areas of bare rock did not permit any growth of vegetation. At the 
other extreme of habitats, both on the Inner Piedmont'and in some valleys 
of ~~st Virginia, there were low, poorly drained areas where moisture 
conditions prevented establishment of trees. Seasonal changes in the 
water table caused such areas to var,r in appearance from marsh to open 
grassland, depending on the time of year. 
The Indian-induced changes in vegetation that are most difficult to 
demonstrate, but which doubtless existed to some degree in many parts of 
the area, are ·'those of density and composition--but not formation-type--
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of the plant cover. Growth of fruit- and nut-bearing trees was undoubtedly 
encouraged in the vicinity of Indian villages, simply by the presence of 
seeds that the Indians had discarded. Clearing and subsequent abandonment 
of fields for cultivation had taken place for centuries before the first 
penetration by white men, and this had doubtless tended_ to produce even-
age stands on many of the bottomlands that had been abandoned a consider-
able time previously. On many such fields the forest was probably not 
outwardly distinguishable from that on adjacent land. Where the clearing 
had been relatively recent, dense growths of short-lived trees such as 
black locust occupied the "old fields.,. Elsewhere on the rolling Piedmont 
or in the Great Valley, fires were occasionally set, either deliberately 
or through carelessness, that were intense enough to kill local stands of 
trees and thereby cause even-age stands to grow up as replacements. ~ere 
burning was of the more frequent, "light" variety, the effect was to 
suppress the undergrowth and reproduction, but only if continued over a 
long period would it result in conversion of forest to open savanna. Even 
within a relatively homogeneous region such as the Great Valley, the 
effects of Indian burning thus varied considerably, according to both 
local variations in soil and the accidents of local use by the aborigines. 
Even where the influence of the Indians was negligible there were 
considerable local differences in the forest, from the relatively impov-
erished stands of the llshale barrens" to the dense spruce forests at the 
higher elevations. Where a combination of a favorable site and lack of 
interference either by Indians or natural cataclysms existed, there were 
stands of large trees of various slow-growing species comparable to those 
in the few "natural areas" that have been preserved. Even without the 
destructive activities of the Indians, however, the natural factors of 
the environment would have limited such stands to the more favorable 
sites. 
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CHAPTER V. THE PERIOD OF SETTLEMENT 
1. Historical background 
a. Trends of settlement 
The settlement of the Middle ~ppalachian area took place largely 
during the century and a half that preceded the Civil War. Despite the 
long time that English colonies had been established in Tiqewater 
Virginia, the Iqner Piedmont had hardly been penetrated before the be-
ginning of the 18th century, and it was almost the .end of i;.he third 
decade before any permanent settlements were made in the Great Valley 
south of the Potomac. When settlers £irst entered the Valley of Virginia 
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they came from Pennsyl:vania :cather than eastern Virginia, many of them 
Germans and Scotch-Irish. In 1727 the town-of Mecklenberg (now Shepherds-
town) was founded on the south bank of the Potomac River, 1 and five ye.ars 
later Joist Rite brought 16 families from Pennsylvania to settle on 
Opequon Creek south of lWinchester. But as the Tidewater lands were more 
and more incorporated into large plantations, the landless farmers moved 
west onto the Piedmont and across the Blue Ridge.2 Some settled in valleys 
or llcovesn of the Blue Ridge, especially on the eastern side, where their 
descendants have remained until recent times.3 Others joined the stream 
of settlers from the north to occupy the fertile lands of the Great Valley 
or to move west to Kentucky through the Cumberland Gap. 
l Brooks, p. 167. 
2 E. c. Semple and c. F. Jones, American History and Its Geographic Con-
ditions (1933), P• 69. 
3 When the Shenandoah National Park was established in 1936, more "!{han 
400 families moved to new homes from land within the Park. 
b. Routes to the west 
Although West Virginia had almost no Indian population to deter 
settlers in the early period, its settlement was slower than that of 
Kentucky farther west. The importance of the Great Valley as a route of 
emigration to the west was established early, and the famous "Wilderness 
RoadO passed southwestward through this corridor (Map 17) and thence west 
through the Cumberland Gap. According to Semple, 300,000 emigrants, or 
three-fourths of all who went west from 1775 to 1800, used the Cumberland 
Gap route.1 From southern Pennsylvania t0 southern Virginia the Wilder-
ness Road was the only major route to the west, although some settlers 
follmred a more rugged route down the New River to the lower Kanawha 
Valley where a secondary center of western settlement developed. 
North of the Cumberland Gap the principal routes were in southern 
Pennsylvania, where two more or less parallel roads were constructed at 
an early date. The Forbes Road connected Harrisburg with Pittsburgh by 
a route that approximated that of the present Pennsylvania Turnpike. The 
towns of Shippensburg, Chambersburg, and Bedford were stops on this road. 
The National or Cumberland Road is· now followed closely by u.s. Highway 
40. Leaving the Potomac River at Cumberland, Maryland, it crossed south-
western Pennsylvania slightly s0uth of the Forbes Road 0~ap 17). It was 
completed as far as ~beeling, West Virginia, in 1818 and eventually 
connected the eastern seaboard with the Middle West. The Potomac itself 
was a natural avenue to the west, but it was not a llthroughtt route and 
for many years Cumberland remained the outpost of civilization in the 
1 Semple and Jones, P• 79. 
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HAp L7. ilou\.u to tht wst. 
1 Potomac Valley. 
171 
While emigrants were settling the valleys of Kentucky and Tennessee 
and establishing outposts ·even farther west, parts of the Allegheny Upland 
of West Virginia remained an unpeopled wilderness. There was little in-
centive to settle the region of mountains and rugged hills while fertile 
valleys were still vacant farther west. But as the tide of settlement 
flowed west it also moved up the valleys of West Virginia, and the Green-
brier, Tygart, New, and other accessible valleys were largely occupied 
before.the end of the 18th centur,r. 
c •• Decline of Indian influence 
Indians ceased to have any influence east·of the Blue Ridge at 
an ear~y date. By the time Beverley wrote in 1705 he could say little 
about them from actual observation. In 1722 the Iroquois relinquished by 
treaty their claims to the lands between the Alleghenies and the Blue 
Ridge, and thereafter appeared in the Great Valley only sporadically., but 
the Valley continued as a hunting ground of various aouthern tribes.during 
the first halt of the 18th century. There were scattered Indian raids 
on settlement~ in the Valley from the beginning of the French and Indian 
War until 1763, when the last raid occurred. 
West Virginia, which had virtually no Indian population when first 
entered by whites in the middle of the 18th century, became a battle-
ground between settlers and dispossessed Indians urged on by their French 
allies. Despite a second treaty with the Iroquois in 1768 and the defeat 
of the Indians in Lord Dunmore's War of 1774, there were major conflicts 
1 H. N. Parker, in The Potomac River Basin (1907), P• 5. 
in the trans-Allegheny region between !mericans and British-led Indian 
forces from 1777 until 1782. These included campaigns in the Greenbrier 
and Monongahela valleys, and as far east as Tucker County.1 Thus the 
highlands and valleys of West Virginia, which had been deserted by the 
Indians for many years before the coming of white settlers, was the scene 
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of increased activity on the part of both whites and Indians in the latter 
half of the 18th century. 
The relation between natural vegetation and the disappearance of the 
Indians requires some comment here. It has been said that Ubecause the 
Indians were displaced from many regions and their frequent burning of 
the vegetation ceased, the area of cleared land diminished and the 
forested part increased,tt and that ttthe cessation of Indi¥J.I1 burning also 
meant that the underbrush in the forest had a chance to grow and become 
2 dense.n These statements are undoubtedly true with respect to certain 
parts of the study area, especially on the Piedmont where fire-hunts had 
been common. However, as was shown in Chapter IV, the effect of the 
Indians on vegetation was not uniform throughout the area. The places 
where the Indians affected the vegetation most, because of the density of 
their settlements, the frequency of their fires, or the extent of their 
agricultural clearings, were in general the same places that were most 
attractive to the whites as places for settlement. Therefore, although 
some tracts reverted to a brush or woodland cover, the speed with which 
departure of the Indians was followed by settlement of newly arrived 
1 WPA Writers Program, West Virginia, A Guide to the Mountain State 
(Oxford University Press, 1941), PP• 36-4o. 
2 Rostlund, p. 409. 
farmers on the valley lands precluded establishment of forests of much 
age in these areas. It will be shown later in this chapter that if the 
colonists "snatched the fagot from the Indian's hand,tt (to use Maxwell's 
phrase1), it was not to extinguish it but to do some burning on their own 
part, and on a larger scale. 
2. Sources of observations 
Observations of the vegetation during the period of settlement are 
found in two general categories of sources. These are (1) the records 
left by botanical explorers, and (2) writings of other travelers. The 
former are of special value for information concerning the naturalization 
of exotic plants and changes in the distribution of particular species. 
The latter categor.y includes both scattered observations of the general 
appearance of the vegetation at various periods, and information as to 
the human activities that affected it. 
a. Botanical explorers 
During the period of settlement the Middle Appalachians were 
visited by many botanists whose names are preserved in the botanical 
nomenclature of the region. The chief collectors prior to 1860, with 
bibliographic references, are listed by Massey2 for Virginia and by Core3 
for Vfest Virginia. Unfortunately for the cultural plant geographer, few 
of these botanists recorded very much concerning the appearance of the 
vegetation in toto. In view of their importance in any study of the 
1 Maxwell, p. 103. 
2 A. B. Massey, in The James River Ba~in (1950), PP• 64-65. 
3 E. L. Core, Outlines of the Flora of West Virginia (1954), pp. 1-2. 
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vegetation of the area, however, a few remarks concerning them are in 
order here. 
The leading botanist of colonial Virginia, John Clayton (1693-1773), 
did not cross the Blue Ridge himself, so far as is known, but he encouraged 
travelers to bring him plant specimens from the interior of the colony. 
The only record of his work is in the important Flora Virginica of Grono-
vius, published in Leiden in 1739, which was the basis for about half of 
the Virginian species described by Linnaeus in tbe Species Plantarum.1 
John Bartram (1699-1777), the Pennsylvania Quaker who f0unded the 
first botanical garden in North America, made several journeys through 
Virginia. He wrote little about these trips, nor did his more literary 
son William mention them in his well-known Travels. There is extant an 
incomplete journal of one of Bartram's journeys through the Valley of 
Virginia, an unpublished manuscript in very crude form. 2 This is an 
account of a two-week trip through the Shenandoah Valley, across the Blue 
Ridge via Woods Gap east of Staunton, and back to Pennsylvania byway of 
the Piedmont. The date is uDknown, but references to Indian raids near 
Staunton indicate that it was not later than 1763. In this account a 
few of the plants observed on the way are mentioned, including pines 
"2 leaved, 2 & 3, and 3-leavedU (Virginia, shortleaf, and pitch pine) in 
the Shenandoah Valley south of Strasburg. 
Andre Michaux (1746-1802), Frederick Fursh (1774-1820), and Thomas 
1 M. L. Fernald, "The 1Flora Virginica 1 of Gronovius," Chronica Botanica, 
vol. 6 (1940), PP• 27-28. 
2 "Journal of a trip through Virginia,". in Bartram Papers, vol. I, no • .54 
(Historical Society of Pennsylvania, Philadelphia). 
' 
Nuttall (178671859) made collections in various parts of the Middle 
Appalachians. All mentioned certain places in the area in their 1vritings, 
but these are of little use in the present study. The eccentric Constan-
tine Rafinesque (1773-1840) crossed the Allegheny Mountains on £oot 
several times but recorded only that he "collected many fine plants.111, 
Two botanists who visited the area in the .. first half of the 19th 
century kept journals that have since been' published. In 1802, the 
Philadelphia botanist Benjamin Smith Barton (1776-1815) made a trip 
through the Shenandoah Valley with detours into West Virginia and to 
Monticello.2 His observations of certain widespread naturalized plants 
are- of particular interest. In 1841 and 1843 the area was visited by Asa 
Gray (1810-1888), whose life overlapped the periods discussed in this 
r 
chapter and the next. The first of these trips took him down the Great 
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Valley to southwestern Virginia and North Carolina, and the second was 
through the Allegheny and Appalachian Mountains from Maryland to Georgia.3 
b. Other travelers 
For an understanding of the changes that were taking place in the 
vegetation as part of the total.landscape, accounts left by travelers who 
were intelligent but less specialized than the botanists sometimes provide 
more data. Some of these were visitors from Europe to whom everything in 
1 "A Life of Travels (1836), as reprinted in Chronica Botanica, vol. 8 
(1944), P• 326. 
2 W. L. McAtee (ed.), IIJournal of Benjamin Smith Barton on a visit to 
'\illest. Virginia, 1802," Castanea, vel. 3 (1938). 
3 "Notes of a botanical excursion to the mountains of North Carolina," in 
Scientific Papers of Asa Gray, vel. 2 (1889), PP• 22-70; and E. L. Core, 
"Travels of Asa Gray in western Virginia, 1843," Rhodora, vol. 42 (1940)., 
PP• 344-351. 
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America was new and worthy of note. Although they tended to follow cer-
tain familiar paths--to the Natural Bridge, Monticello, Mount Vernon, 
etc.--some of their journals contain useful, if incidental, notes on the 
vegetation along these routes. 
The travelers who might be included in this category are a rather 
diverse group. The following list, with the dates of their travels in Amer-
ica, includes the more prominent of these travelers: Rev. Andrew Burnaby 
(1759-67), Lord Adam Gordon (1764-65), Nicholas Cresswell (1774-77), 
Marquis de Chastellux (1780-82), and Isaac.Weld, Jr. (1795-97). Several 
other well-known travelers of this period, such as Elias Pym Fordham, 
Dr. J. D. Schopf, and Thomas Anburey, either did not e~ter the study area 
or failed to mention its vegetation in their writings. 
A traveler who was especially interested in vegetation as an indicator 
of the quality of land was Harry Toulmin, who has been described as a 
modern Joshua whose flock did not follow him.1 A young Unitarian minister 
who left the hostile religious climate of England, he p~id special atten-
tion to the possibilities for settlement of the lower Shenandoah Valley 
before finally settling west of the Alleghenies. George Vfashington also 
took considerable interest in vegetation as an indicator of potential 
productivity in examining his extensive land holdings in western (now West) 
Virginia. 
1 T. D. Clark (ed.), Travels in the Old South, a Bibliogra£hy; val. 2 
(1956). 
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3. Causes of change in native vegetation 
a. Clearing for agriculture 
The primar.y cause of deforestation in the period of settlement 
was clearing of forest land for agriculture. As the first areas to be 
cleared were the more fertile valley lands, the best stands of timber were 
usually the first to go, except in high and inaccessible areas such as the 
Canaan Valley of West Virginia. The change from "natural to cultural 
vegetation" therefore closely followed the progress of settlement aq out-
lined at the beginning of this discussion. 
' Except for relatively modest requirements of wood for fuel, domestic 
construction, and fences, there was no market whatever for wood in most 
of the newly settled areas. Therefore the first problem was disposal of 
the excess timber after requirements for construction were met. This was 
usually accomplished by burning, either in large piles of logs or by 
burning the standing woods where the growth was thick and brushy. 
Not all of the land on a prospective farm was usually cleared, however. 
A woodlot of var.ying size was nearly always left, and some of these were 
not cut until some time after the first clearing was made; many were used 
as a source of wood indefinitely without ever being completely cleared at 
any one time. Toulmin noted in 1793 that in the lower Shenandoah Valley, 
"the cultivated land bears but a small proportion to that which is uncul-
tiyated, but it is greater on this side of the ridge, than it is in the 
longer-settled countcy to the eastwa:ro..ul As recently as 1906, Ashe's map 
of "Forest Areas and Cleared Lands" in the Potomac River Basin showed, 
1 H. Toulmin, The Western Country in 1793 (1948), p. 56. 
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throughout most of the Valley and on the Inner Piedmont north of the 
Potomac River, a scattering of forested tracts llin which the humus has been 
undisturbed by fire.n1 
Only in the vicinity of siZ>.able settlements did wood assume an eco-
nomic importance. In the 1790's Weld reported: 
"In the neighborhood of Winchester it is so thickly settled, 
and consequently so much cleared, that wood is now beginning 
to be thought valuable; the farmers are obliged to send ten 
or fifteen miles even for their fence rails. It is only, 
however, in this particular neighborhood that the country is 
so much improved; in other places there are immense tracts of 
woodlands still remaining, and in general the hills are all 
left uncleared. n2 
Chestnut, one of the commonest trees in the area, was favored for "wormtt 
fences because it is durable and easy to split; chestnut fences are still 
common throughout the mountain area. Chestnut was also used as a source 
for tanning extract. This gave the tree a greater value than nest others 
until it became profitable to ship lumber from the mountains to market. 
Walnut, which now brings a high price for even a single tree, was also 
favored for fence rails because it split readily.3 
The most important single use of woodland in those days was probably 
as a source of firewood, for which there was a continuing demand. An 
example of this use as a source of cash income as well as for domestic 
needs is given in a letter from Mathew Maury to his mother in 1825. 
Describing his brother James's farm in the hills near Charlottesville, he 
remarked: 
l w. W. Ashe, in The Potomac River Basin (1907), opposite p. 316 
2 I. Weld, Jr., Travels through the States of North America, 4th ed. 
(}.800), P• 169. 
3 Brooks, P• 196. 
IIA due proportion of it is covered with the original forest 
which is now made more valuable by the demand for fire-wood 
at the university which is but four miles distant or hardly 
as much." 
b. Fire 
A natural result of the methods commonly used in clearing land 
for agriculture (and of general indifference to the potential value of 
the forest) was that fires frequently got out of control and burned 
surrounding forests· accidentally. Weld noticed ~he effects of this on 
the lower Rappahannock: 
III observed many traces of fires in the woods, which are fre-
quent it seems in the spring of the year. They usually proceed 
from the negligence of people who are burning brushwood to 
clear the lands, and considering how often they happen, it is 
wonderful that they are not attended with more serious con-
sequences than commonly follow.u2 
Weld went on to say that when the occasion required, the local population 
turned out to fight these fires, usually by means of backfires. 
In less thickly settled areas little effort was made to do anything 
about fires once they had started. The ~quis de Chastellux, in his 
travels from 1780 to 1782, noted many fires burning uncontrolled. In the 
southern part of the Great Valley he observed after a trip to the Natural 
Bridge:. 
UQne is surprised to find everywhere in these immense forests, 
the traces of conflagrations. These accidents are sometimes 
occasioned by the imprudence of travellers, who light a fire 
when they go to sleep, and neglect afterwards to extinguish. 
Little attention is paid them when the woods alone are the 
victims, but a~ there are always some cultivated parts, the 
fire often reaches the fences, by which the fields are 
1 Anne F. Maury (II), Intimate Virginiana (1941), p. 59. 
2 Weld, P• 122. 
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surrounded, and sometimes the houses themselves, which is 
inevitable ruin to the cultivators.ttl 
I> 
On the Inner Piedmont the Marquis saw similar uncontrolled fires: 
nr recollect that during lilY stay at Monticello, from which one 
may discover an extent of thirty or forty leagues of wood, I 
saw several conflagrations three or four leagues distant from 
each other, which continued burning until a heavy rain fell 
luckily and extinguished them. n2 
In the more thickly settled, relatively open areas the cultivated 
fields and pastures tended to stop a fire when it reached them, and fires 
were thus automatically reduced in severity as the c0untr,y became settled. 
Curtis believes that the protection thus given the remaining forests 
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caused an improvement in the structure of the forest, "with an increased 
density of trees per acre and an increase in cover and hence in humidity.u3 
This improvement must be weighed against the effects of cutting, stock 
grazing, and burning in assessing the influence of man on the forest 
. 
during the period of settlement. Despite the improvements that may have 
resulted in some stands, it must be recognized that the white settlers 
., 
were no less addicted to woods-burning than were their Indian predecessors, 
an attitude that still persists in some parts of the South.4 
1 Chastellux, Travels in North-America in the Years 1780-81-82 (trans-
lated, 1828), P• 251. 
2 Loc. cit. 
3 J. T. Curtis, in Man 1 s Role in Changing the Face of the Earth (1956) 
P• 727. 
4 See Ed Kerr, "Southerners who set the woods on fire, n Harper's Magazine, 
vol. 217 (July 1958), PP• 28-33, and IIBurn when the wind is high,tt 
American Forests, vol. 59 (August 1953), P• 18 (refers to woods-burning 
in the South as na pasttime that now rivals square dancing in 
popularityn). 
c. Routes of travel 
Reduction of forest area by the incursion of roadways proceeded 
slowly during the period of settlement. Before the end of this period, 
however, the removal of large areas of forest along roadways character-
istic of the present day was foreshadowed. Up until the second decade of 
the 19th century packhorses sufficed for travelers to the Trans-Allegheny 
region, but eventually there developed a demand for roads suitable for 
wagons and coaches.1 By 1799 there was one through road running the 
length of the Great Valley, and there were many east of the Blue Ridge. 
At that time there were no post or stage roads in West Virginia except 
one going west from Winchester, which later crossed the mountains as the 
Parkersburg· Turnpike, and the beginning of the National Road from Cumber-
land across northwestern Maryland. 
Wagon-roads crossing the steep ridges of the ~ddle Appalachians 
locally caused forest destruction and erosion through an interesting pro-
cess that was well described by Bartram: 
liOn rrry return [from the New River area} which was over the South 
Mountain2 along a wagon road we followed a run through. two of 
the ridges, but the third ridge was very high & so st~~ that 
the wagoners when on the top cut down a great saplin[gj & fasten,{ed] 
the smaller end to the tail of the wagon to hinder it from running 
too fast doi~, which thee may suppose scratfCheq/ the mountain's 
back & sides. Finely many hundreds of loads of wood [are] piled 
on the sides of the road toward the bottom on each side of the 
ridge & great fires [are] made to consume it.n3 
1 E. G. Roberts, The Roads of Virginia, 1607-1840, (unpub. thesis, 1950), 
P• 13. 
2 The~Blue Ridge. 
3 Letter from John Bartram to Peter Collinson, Dec. 5, 1766, Bartram 
Papers, vol. I, no. 65. Following the precedent of Darlington (1849), 
the writer has added punctuation and capital letters, and the abbrev-
iation ye is rendered here as "the.n 
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In addition to the clearing of trees along the road, this quotation again 
illustrates the pioneers' fondness for fires. 
The use of trees in construction of plank roads, using local supplies, 
was introduced in the middle of the 19th century concurrently with the 
beginning of .road macadamization. Such roads were built on the Piedmont 
but less often in the mountain region. 
When railroads entered the scene, also in the latter part of the 
period of settlement, they created several new drains on the forest that 
will be discusse~ separately. 
d. Charcoal and the iron industry 
A thriving industry of Virginia's early days was the manufacture 
of iron, using local ores and charcoal. Prior to the introduction of 
coal as fuel for the furnaces the charcoal required to keep them in oper-
ation represented a further cause of forest removal. John D. Capron 
states that 127 charcoal furnaces of the 18th and 19th centuries can be 
identified in Virginia.1 A number of these were located within the study 
area, both on the Piedmont and scattered along the western foot of the 
Blue Ridge. 
Some of the furnaces began using coal in place of charcoal before the 
end of the 18th century.2 Others continued to use charcoal as fuel until 
1870.3 When the Federal Government examined the forest land that was to 
be purchased for the George Washington National Forest, substantial areas 
were found that had been deforested for charcoal. This was.the case in 
1 Quoted by C. E. DeBusk, An Historical Geo~raphy of Lynchburg, Virginia, 
unpublished thesis, Univ. of Virginia (19 3), p.Nll2. 
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2 K. Bruce, Virginia Iron Manufacture in the Slave Era (1931), P• 59 and 89. 
3 DeBusk, loc. cit. 
much of the oak forest on Massanutten Mountain,where most of the access-
ible timber was cut for charcoal, and along the boundar,r between Hardy 
County, West Virginia, and Shenandoah County, Virginia.1 As the hardwood 
forests were generally clear-cut for this purpose and regenerated from 
old roots, the principal result of cutting for charcoal v1as development 
of a young, even-age forest of the same species on lands that had been 
deforested. 
e. Railroads 
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The construction of railroads in the Middle Appalachian area began 
in the 1830 1s. In that decade a line was built across the Shenandoah 
Valley from Winchester nearly to Harpers Ferry, and another through the 
James River gap in the Blue Ridge farther south. Despite delays in deter-
mining routes due to rivalr,r of interests between sections, it was not 
long before railroad lines followed the chief routes of travel tha~ were 
already in use. The last link in the Baltimore & Ohio line connecting 
the east coast with the Ohio River by way of the Potomac Valley was com-
pleted in 1852, and by 1857 the railroad that later became the Chesapeake 
& Ohio had penetrated the James River Valley as far as Jackson River, 
beyond Clifton Forge. By the time the Civil War started, the railroad net 
was dense enough to play a major part in the campaigns of that conflict. 
Not until after the war did the C & 0 extepd its tracks across the moun-
tains to link the east with Huntington, West Virginia. 
Railroad construction and operation required large quantities of wood 
in the early days. The original construction of the C & 0 track from 
1 National Forest Reservation Commission, Progress o£ Purchase of Eastern 
National Forests under the Act of March 12 1911 (1920), PP• 13-Jl .• 
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Richmond to Clifton Forge required about 2,640 ties per mile, of which the 
average life in those days was about eight years.1 Construction of bridges 
in the mountainous terrain also required considerable quantities of timber. 
The route of the B & 0 from Cumberland to Wheeling required eleven tunnels 
and 113 bridges.2 For a time wood was also used as fuel on the locomotives 
of the C & 0 and other lines. 
As most of these railroads ran thr0ugh forested areas, requirements 
for ties, timber, and fuel were usually met by cutting trees along the 
right of way. Accidental fires were also common along the railroads. In 
terms of forest depletion, the most significant effect of railroad con-
struction was the opening of forested areas to markets for lumber. It 
became economically feasible to send lumber to distant markets that pre-
viously had been accessible only to areas from which logs could b.e floated 
by river. In addition, numerous towns grew up along the railroads, pro-
viding local markets for lumber. The change from water- to steam-povrered 
mills, and the wholesale removal of forests from the mountain slopes to 
satisfy the commercial demand for lumber, are largely part of the stor.y 
of the forests in the post-Civil 1Nrar period that will be discussed in the 
next chapter. 
f. Other uses of forest products 
Settlers used the forest and its products in other ways in addition 
to those involving removal of trees from the lando F.or the most part these 
other uses did not materially affect the forest as a whole, but they some-
1 J. E. Teal and L. E. Armitage, in The James River Basin, P• 770. The 
normal life of a chemically treated tie today is 24 years. 
2 West Virginia, A Guide to the Mountain State, p. 105. 
times had a local effect on certain of the component species. 
(1) Mast, or the nuts of such trees as oak, chestnut, and 
hickory, was plentiful in the hardwood forests, and farmers formerly 
made use of it as food for hogs. In parts of the Blue Ridge, for example, 
stone walls were erected along property lines as enclosures for hogs, 
which were allowed to forage through the forest in a half-wild state. In 
this area the walls do not indicate boundaries of formerly cultivated 
fields as in New England, but rather they ~ollow former property lines 
through forest land that in-most places was never cultivated. 
(2) Maple sugar and syrup were ~ormerly produced in many parts 
o~ the Middle Appalachians, and in the mountain regions it was part o~ 
the annual cy~le of ~arm activities to obtain a supply of these products 
each spring. Maple sugar was largely produced for domestic consumption 
until cane sugar became available at reasonable prices, although a certain 
amount was sold. Hotchkiss gave the following figures for production of 
maple products in 1859 in the various regions of Virginia:1 
Sugar, lbs. Molasses, gals. 
Tidewater 192 
Middle 286 
Piedmont 352 178 
Blue Ridge 20 752 
The Valley 54,132 9, 711 
Appalachia 216,657 16,895 
Total 271,161 27,924 
As these figures show, there was some production of maple products 
in all parts o~ the region, but by far the most was in the mountains. The 
production in West Virginia was much larger than in Virginia. The census 
1 J. Hotchkiss, Virginia~ A Geographical and Political Summary (1876), 
P• 82. 
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of 1860 reported a production of 938,103 pounds of sugar and 99,6o5 gallons 
of syrup for Virginia and West Virginia together.1 In Maryland, where 
maple sugar and syrup were produced in the two western counties, the 
corresponding figures for 1860 were 63,281 p0unds of sugar and 2,404 
gallons of syrup.2 
With the extensive use of sugar maple trees for production of sugar 
and syrup in the mountain areas, there undoubtedly was a tendency for 
farmers to give special protection to this tree, taking other species for 
fuel and other domestic uses when possible. In some areas sugar maples 
grew in pure stands known as It sugar groves, 1t which were preserved for pro-
duction 0f sugar. Production decreased markedly in the period follo~r.ing 
the Civil War, and maple trees largely lost their "privileged" position. 
(3) Fruits and nuts from forest trees and shrubs not only served 
as food both for domestic and wild animals but were gathered by local 
residents as well. Such nuts as chestnut, butternut, hickory, black 
walnut, and hazel-nuts were regularly obtained, finding a cash market in 
later years as well as home demand. .Although it might be expected that 
they would receive special protection for this reason, this was not the 
case when their natural habitat happened to be the more fertile land de-
sired for agriculture. An example is given by John Bartram in a letter 
to Peter Collinson in 1764, referring to some sort of hazel nut~ 
":V.Jy dear friend is much mistaken to think what we call the 
Cuckold nut to be the common sort. With us, one may travel 
a thousand miles and not see one of them; whereas, formerly, 
1 W. F. Fox and W. F. Hubbard, The Maple Sugar Industq, USDA Bur. of 
Forestry Bull. No. 59 (1905), P• 11. 
2 Fox and Hubbard, loc. cit. 
in that distance, we might not travel half an hour without 
being surrounded with them. They covered the surface of 
most of the best ground, for which reason they are already 
almost eradicated among the inhabitants, except in fence-
rows, and very rocky ground; but the others grow on the 
steep precipices of rocky mountains, though sometimes on 
declining ground. I observed the Hazel plant in the forks 
of the Schuylkill, thirty years ago; and since, in York 
government, and Virginia, in several places. The fire 
burns them down to the ground every few years, and the .old 
roots send up shoots some two to four feet high, which in· 
a year or two bear nuts. • • nl 
Certain native fruits, in particular the red mulberry and wild 
grapes, were regarded by the first colonists with an optimism that later 
events failed to justify. Neither the hoped-for silkworm industry nor 
production of wine achieved the success that was predicted by many early 
promoters of the Middle Southern colonies.2 Local fruits such as crab-
apples, persimmons, grapes, and various berries, however, continued to 
form a minor part of the settlers 1 diet, especially when processed as 
preserves. 
(4) Medicinal plants include a large number of species growing 
wild in the mountains, which are (or were thought to be) of value in 
medicine. Many of these have been used domestically since the time of 
earliest settlement, and some such as sarsaparilla, mandrake, and snake 
root have also been exported from the mountains as a source of cash 
income.3 Prior to the Civil War the chief collection center for the 
trade in wild drug-plants was Cincinnati, while today the industry per-
1 As quoted by W. Darlington in Memorials of John Bartram and Humphry 
Marshall (1849), P• 263. 
2 See Peter Force 1s Tracts and Other Papers (reprinted 1947), vol. II, 
passim. 
3 Hotchkiss, P• 89. 
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sists largely in the Southern Appalachians.1 
The plant of greatest commercial value, today as in the settle-
ment period, is ginseng (Panax quinquefolium). This species is not used 
domestically, but since the early 18th century it has been exported to 
the Orient where it is considered to be of much therapeutic value.2 The 
high prices obtained for ginseng roots have caused a steady drain on the 
wild plants, but they persist in moist, shady forests. This is due in 
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part to the fact that experienced "sang-cutters" make a practice of leaving 
the smallest plants and scattering the seeds over the ground when roots 
are dug in the fal1.3 
(5) Tanning extracts were derived especially from the bark of 
chestnut oak and the wood of the chestnut tree. As both were formerly 
among the commonest species in the deciduous forest and neitner was limited 
to the mountain region, the commercial demands prior to 1860 were largely 
met by supplies from farther east. In the neighborhood of settlements in 
the mountains, these trees were also cut for tanning extract to supply the 
local demand. 
4. Introduction of exotic plants 
Almost simultaneously with the arrival of the first colonists in the 
eastern United States, certain plants from the Old World, usually classi-
fied as weeds, arrived and began the process of naturalization. All of 
these were herbaceous and most were annuals; woody "weeds u did not become 
1 E. T. Price, ttRoot digging in the Appalachians; the geography of 
botanical drugs," Geog. Rev., vol. 50 (1960), p. 10. 
2 M. G. Kains, quoted by Price, p. 15. 
3 Price, p. 16,. 
established until they had been intentionally introduced. Even today 
there are only two widely distributed naturalized woody species in the 
area: the Chinese tree-of-heaven and Japanese honeysuckle, which are 
discussed in chapter VII. 
One of the first weeds to be naturalized was the common plantain, 
Plantago major. In a letter dated 1687, the Rev. John Clayton1 observed 
that the Indians "call it the Englishmans foot, and have a tradition that 
it will only grow where they have troden, and was never known before the 
English came into this country .u2 Fernald gives ltwhi ternan 1 s foot II as an 
alternate common n~e for this species, and notes that the generic name 
means tlfootprint. u3 Six other species of plantain are also either 
naturalized or adventive from Europe. One of these, ~· lanceolata (rib-
grass or English plantain), was reported by Barton to be widespread in 
1812:: 
t'.LJ:t is_] unquestionably, a foreigner, though it is now 0ne of the 
more common plants in Virginia, Pennsylvania, and many other parts 
of the United States. Nor is it confined merely to the more ex-
tensively cultivated parts of the union. It has taken possession 
of the very remote and less frequented districts of the country, 
the summits of our mountains, &c., where it appears to be as much 
at home as ~· virginica, which is known to be a native ••• n4 
1 This is a different John Clayton from the one referred to under 
"Botanists;" for a partial clarification of the confusion concerning 
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the several individuals by this name who were associated with Virginia's 
colonial history, see C. Zirkle, "John Clayton and our colonial botany, n 
Virginia Mag. of Hist. and Biog., vol. 67 (July 1959), PP• 2'84-294. 
2 Survey Report No. 20, Colonial Records Project, Manuscript Div., 
Alderman Library, Univ. of Virginia. 
3 Gray's Manual of Botany, 8th ed. (1950), p. 1315. 
4 B. s. Barton, Flora Virginica (1812), P• 43. 
. 
In 1811 Rafinesque 1 s many-sided attention turned to the exotic plants 
that had been naturalized in the Middle Atlantic states. Although his 
essayl was principally concerned with Pennsylvania, New York, and New 
Jersey, many of the plants that he listed undoubtedly grew in the Middle 
Appalachian area even at that time. Rafinesque arranged the naturalized 
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plants in four lists. The first included "Plants introduced by agriculture, 
and grm-ring spontaneously in several places; II in this category were 23 
genera, 2 including trees of Prunus, Pyrus, Morus, and Corylus. The second 
list was ttPlants introduced by gardening, and growing spontaneously in the 
gardens, their neighborhood, &c.,u with species of 136 genera. The most 
common tree on this list is the common juniper. The third list was of 
"Useless plants or weeds, accidenta:lly introduced,tt with 41 genera, none 
of them including trees. In an appendix there is a very long fGurth list, 
"Exotic plants, not native of Europe." The more than 250 names on this 
list are all New World species, mostly from the southern states and West 
Indies, that had extended their range northward (or in a few cases, south 
from Canada) with the aid of man. On this list are such well-known trees 
as the castor-bean and the southern catalpa. These lists, which anticipate 
by 150 years Dansereau's more detailed classification of "types of in-
vaders" discussed in the final chapter, are of special interest here for 
their indication of the extent to which naturalization of exotic plants 
had taken place by the early 19th centur,r. 
1 c. S. Rafinesque Schmaltz, "An essay on the exotic plants ••• which 
have been naturalized. • • ", Medical Reposi tor.r, vol. 3 (1811), pp. 330-345. 
2 The number of species is much larger, but many of Rafinesque 1s species 
are not accepted by botanists, and some cannot readily be identified 
by modern names. 
Observing that the study of plant naturalization was a field that had 
been neglected by botanists, Rafinesque stated that the only student to 
give it attention, excepting himself, was Rev. Dr. Henry Muhlenberg of 
Lancaster, Pennsylvania. However, Barton's revision of the Flora 
Virginica, published at about the same time as Rafinesque 1s lists, men-
tioned several plants that had become naturalized in Virginia.1 These 
included Moraea chinensis (blackberry-lily, ttoccasionally seen. • • even 
upon the sides of the mountains"), Cuscuta vulgaris (a European species 
of dodder), and the common plantain mentioned above. And in Barton's 
journal of his trip to Virginia in 1802 a keen interest is evinced in the 
origins of the more conspicuous plants that he saw along the way. For 
example: 
HAll the way from Frederick town to Harper's ferry, I observed 
great quantities of Echium vulgare, in flower. But as it was 
almost all along the roadside, so it is not (I imagine) a native.n2 
Asa Gray also noted abundant growths of Echium vulgare (commonly 
called "blue-weed,n llblue thistle," or "viper's buglossn) in the Valley 
during his trip of 1841: 
IIFrom the moment we entered the valley, we observed. • • immense 
quantities of Echium vulgare ••• here, for the distance of more 
than a hundred miles, it has taken complete possession even of 
many cultivated fields, especially where the limestone approaches 
the surface, presenting a broad expanse of brilliant blue.n3 
This European species, a prickly biennial of the borage family, is still 
common both in the Valley and in mountain pastures, although visiting the 
l QE• cit., passim. 
2 "tlf. L. McAtee (ed.), "Journal of Benjamin Smith Barton on a visit to 
West Virginia, 1802, n Castanea, vol. 3 (1938), p. 87. 
3 Gray, P• 35. 
191 
area at the same time of the year m 1959, the writer saw no growths of 
it quite as extensive as those described above. 
Other common naturalized plants observed by Gray in Virginia are 
Bupleurum rotundifolium (thoroughwax), Marrubium vulgare (horehound), and 
Euphorbia lathyris (caper-spurge).1 
Of equal interest to Gray's notes concerning naturalized plants is 
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his observation that the "common Locust-tree" was first seen along the 
Potomac below Harpers Ferry, and Ufrom this point south [i.e., in the 
Shenandoah Vallei7 it is everywhere abundant, but we did not meet with it 
east of the Blue Ridge.n2 This native tree today has a much wider natural 
distribution than in 1841, growing throughout Pennsylvania and on the 
Piedmont. Its range has obviously been increased both by escape from 
plantings and by the increased area of favorable habitats created by 
clearing of land. 
Also in the 1840's, Dr. William Darli.TJ.gton noted that tw-o natural-
ized trees that are very common today had already been in the country 
for some time. The rapidly spreading Chinese tree-of-heaven (Ailanthus 
altissima), was stated to have been in the country for 25 to 30 years, 
none of the most objectionable trees around yards and gardens yet intro-
duced.n3 This tree's tendency also to spread along country roadsides was 
apparently less obvious at that time than it is today. A tree with 
similar habits is the paper mulberry, Broussonetia papyrifera, which was 
"introduced into Pennsylvania, some 50 or 60 years since as a shade tree; 
1 Ibid., P• 36. 
2 Ibid., P• 35. 
3 W. Darlington, Agricultural Botany (1847), p. 25. 
but it is inferior to many others in beauty, and ••• almost as bad as 
Ailanthus.ul This tree, although now ranging from New York to Florida, 
is less commonly seen in the mountain region than is ailanthus. 
193 
These examples indicate that before the close of the period of settle-
ment the exotic plants that today are most prominent in the study area--
with the exception of Japanese honeysuckle which arrived near the very 
end of the.period--were for the most part already well established in the 
eastern states. 
5. Summary 
The chief results of the period of settlement, in terms of changes in 
vegetation of the area, were (1) removal of most of the forest from the 
intermontane valleys, some of the more flat-topped ridges, the mountain 
"coves, u and a large part of the Piedmont, and its replacement with 
pastures and cultivated fields; and (2) naturalization of a large number 
of Old World weeds and a few trees that had escaped from cultivation. 
These effects were largely confined to the valleys and other lands of low 
relief, which were most suitable for agriculture. Despite cutting for 
charcoal and railroad constrt1ction, a large. part of the forests on the 
mountain slopes remained in a generally undisturbed condition. Scattered 
pastures on slopes had been cleared by farmers living in the coves, and 
some places were deforested where the mountains were crossed by roads and 
railroads. The coniferous forests at the higher elevations remained 
almost untouched, and some years were to elapse before large-scale re-
moval of these forests beganG 
1 Ibid., P• 178. 
194 
CHAPTER VI. THE LJI..ST HUNDRED YEARS 
In the last hundred years the Vtlddle Appalachians were almost entirely 
deforested by fire and commercial exploitation. This phase of human 
activity in the region was followed by, and in part accompanied by, a 
movement for restoration and management of forests on the mountain slopes. 
These two contrasting phases of the story of human effects on the vegeta-
tion are considered in the present chapter. 
1. The Civil War and its effects 
The Civil War in some respects marked a transition from the period of 
settlement to the period of large-scale commercial exploitation. Cultural 
factors that entered the Middle Appalachians during the latter part of 
the period of settlement set the stage for the war in a variety of ways. 
The new roads, and especially the railroads, provided lines of communica-
tion that figured prominently in the strategy of the war; the growing 
iron industry provided armaments for the Southern armies; and the fertile 
fields of the Shenandoah Valley fed countless Rebel soldiers before it 
was neutralized in 1864. 
a. Consumption of forest products 
As in all wars, the most immediate effect of the Civil War on the 
vegetation of the area was the accelerated cutting of trees to satisfy 
the increased demands for wood. The contending armies depended upon wood 
fires for cooking and warmth, and there was a sharp increase in the demand 
for wood for the many necessities and materials of war: for gunstocks, 
field fortifications, packing cases, wagons, and barracks. 
The all-important railroads made ~ constant drain on timber supplies. 
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The advances and retreats of the armies were often accompanied by laying 
and destruction of railroad track. When Sherman's army marched through 
Georgia, for example, the railroads were torn up, the ties piled in heaps 
and burned, and the rails placed on the burning piles until they were soft 
enough to bend into tthairpins." In other, more conventional campaigns, 
the railroads were extended to maintain lines of communication, necessi-
tating not only laying of new track but building of trestles across the 
numerous ravines that cut the terrain between the Blue Ridge and the sea. 
~ne most commonly used timbers were pine, which were usually obtained from 
local sources in the Piedmont and Coastal Plain. But there were also 
campaigns in the mountains, "a most difficult region for the conduct of 
military operations, of which it was largely the theater during the first 
year of the war1 '1 ~1 ,(Map 18). 
The inevitable drain on local supplies of wood was therefore felt in 
many parts of the Middle Appalachians and especially in the Great Valley 
which remained a scene of combat until nearly the end of the war. Con-
temporary photographs of New Market in the Shenandoah Valley and Culpeper 
on the Piedmont, for example, show an almost treeless horizon that con-
trasts markedlywith the same areas today. 2 
b. Forests and operations 
In addition to consumption of wood for both direct and indirect 
military uses, vegetation entered into, and was affected by, the military 
situation in various other ways. A few prominent instances will illus-
1 Hotchkiss, P• 6. 
2 R. Meredith, }~. Lincoln's Camera Man~ Mathew B. Brady (1946), Nos. 76 
and 94. 
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trate this relationship. 
(1) Burning of forests during combat occurred on several occasions. 
As the means for.igniting the woods are everywhere present in a military 
engagement, the degree to which fires occur depends largely on the com-
bustibility of the woods--a seasonal condition--and the relative amount 
of forest and open areas. A familiar example is the Battle of the Wilder-
ness, in which fires started in many parts of the combat area owing to the 
dryness of the leaf cover on the ground. This was in early May 1864. The 
fact that this battle was fought mostly within the forest contributed to 
the likelihood of fire, whereas in most of the larger engagements of the 
war, ground was selected for combat where there were open areas providing 
unobstructed fields of fire or room for maneuvering. 
Intentional burning for tactical purposes was less common, but an 
example occurred in the Shenandoah Mountains in 1862. Near the end of 
Jackson's Valley campaign in the spring of that year, he surprised the 
Union forces of Generals Schenck and Milroy who were encamped in the 
valley of the Bullpasture River near McDowell. The Federal forces re-
treated northward to join a stronger force under General Banks at Franklin. 
~~en Jackson attempted to follow up.his advantage, his pursuing ar.my was 
"impeded by the smoke and flames from the forests that hemmed in the road, 
which his crafty foe had set on fire.n1 Gen. Jackson Udeclared that this 
smoke was the most adroit expedient to which a retreating army could re-
sort to embarass pursuit, and that it entailed upon him all the disadvan-
1 Hotchkiss, P• 233. 
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tages of a night attack.''l So successful was the tactic that Jackson 
broke off the pursuit and Schenck succeeded in joining his force with that 
of Banks at Franklin; at a different time of year, however, or with differ-
ent weather, Schenck's force might have been overtaken. 
(2) Clearing of the forest was the usual practice in preparing 
fortifications in the field. A graphic example is afforded by the photo-
graphs of Maryland Heights (Fig. 9) and Loudon Heights' (Fig. 10) over-
looking Harpers Ferry, which were takenfturing the latter part of th~ war. 
Shortly after the war a visitor reported that tithe timber which once 
covered ~aryland and Loudon Height~ was cut away when the forts were 
constructed, in order to afford free range for the guns; and a thick 
undergrowth now takes its place. 112 By comparison, the photographs taken 
in 1959 (Figs. 9-A and 10-A) shmf the dense forest that now covers the 
top and slopes of these steep hills. The t0p of Loudon Heights is domi-
nated by a stand of black and chestnut oaks, with an understory of hickory 
and dogwood and a dense cover of poison ivy on the ground. The largest 
oaks on the ridge, which must have all grown up since the Civil War, have 
a diameter of about 15 inches dbh. 
Felling of trees to form obstructive abatis along strategic routes 
was also a common practice. After the battle of McDowell, cited above, 
Jackson sent detachments to fell trees in the passes through the North 
River and Dry River gaps to prevent reinforcements from reaching Schenck's 
1 Dabney's •~Life of Jackson, n quoted by W. Allan in History of the Cam-
aign of Gen. T. J. (Stonewall) Jackson in the Shenandoah Valle of 
Virginia 1 0 , P• O. 
2 J. T. Trowbridge, A Picture of the Desolated States (1868), p. 65. 
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ar.my.1 Early in the war, a planned attack on Federal positions on Cheat 
' 
Mountain was not made because of the defensive abatis.2 As another ex-
ample, Gen. Jubal Early recorded after the war that the felled trees in 
Rock Creek Park had deterred him from advancing into the·city of Washing-
ton during his raid of 1864.3 
(3) Concealment was an important tactical use of the forest 
where it remained uncleared. An outstanding example of this occurred at 
Fishers Hill, in the Shenandoah Valley near Strasburg. After retreating 
from Winchester in 1864, Early occupied a ver,r strong position between 
Massanutten Mountain and Little North Mountain, with the North Fork of 
the Shenandoah on his right flank and his front protected by steep bluffs 
overlooking Tumbling Run. The Confederates expected to occupy the posi-
tion for a considerable time, but Sheridan dispatched a corps through the 
forest that covered the slopes of Little North Mountain, surprising Early 
with a flank attack from the west that was a complete success. 
The Fishers Hill area at the time of the battle is shown in Map 
18, a facsimile of the llafter-actionll map draw-n by Hotchkiss, who served 
as topographic engineer under Stonewall Jackson and later Jubal Early. 
This map is almost unique for the period in its representation of woods 
as definite areas. Many others show vegetation in a semi-pictorial way, 
but few have the forested areas delimited in this manner. The original 
map has two categories of forest vegetation in green shading, but unfor-
1 Allan, P• 73. 
2 J. Hotchkiss, Virginia, vol. III, Confederate Military History (1899), 
P• 164. 
3 Battles and Leaders of the Civil War (reprint, 19.56), p • .532. 
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tunately there is no explanatory legend. Comparison of this map with the 
airphoto taken in 1946 (Fig. 3.5, in chapter VII) indicates that the rela-
tive areas of woods and cleared land have not changed greatly in the 80 
years since the Hotchkiss map was made, although the wooded areas were 
somewhat less extensive in 1946. 
c. Results of the war 
The effects of th~ war on the forests of Virginia were summari~ed 
in 190.5 by Congressman Lamb of that State: 
11The destruction of the forests during the Civil War has not and 
cannot be computed. This loss affecte~ the agricultural interests 
in every State that was the scene of operations ••• Both armies 
contributed to this. Costly bridges, dwellings, and out-houses 
were consumed by fire. The relaying of railroads and rebuilding 
of bridges and dwellings demanded a new supply, and helped to 
drain the country of timber that was left. Native Virginians in 
some sections refused to remain where all the t~ber had been 
swept away. For the same reason emigra~ts declined to come to 
some of the finest parts of the State." 
Forest destruction resulting from military operations and requirements 
was greatest in the more populous parts of the Middle Appalachians and 
. 
along the more heavily traveled routes of communications. Scouting in 
the less-frequented parts of the region also had its effects, however. 
The first opening in the dense spruce forest of the Canaan Valley was 
said to have been created in 1863· by a fire originating from a campfire 
of Confederate scouts.2 
Nevertheless, the most significant effect of the war on the forests 
of the region was not the deforestation that took·place during the con-
flict, but the stimulus that it gave to commercial expansion in other 
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1. J. Lamb, in: Proceedings of the American Forest Congress (190.5), p. 43. 
2 Callahan, P• 64. 
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parts of the country. This provided a demand for timber from the moun-
tains, which the newly developed railroads could now carry to distant 
markets. 
Compared with the quotation above from Lamb, a c0nsiderably more 
optimistic view of the forest resources of Virginia and West Virginia was 
,. 
given in two reports published a few years after the war with the purpose 
of attracting new capital and settlers to these States. In 1876 'the 
Virginia Board of Immigration sponsored a report by Hotchkiss in which 
the resources of that State were summarized, and in the same year, the 
State Board of Centennial Managers of 1Vest Virginia published a report on 
the resources of that State.1 The sections on the forests of West Vir-
ginia were written by William M. Fontaine. Both of these reports are of 
interest in the picture that they give of the forests of the region after 
the turmoil of the Civil War had subsided but before the period of intense 
commercial exploitation was well under way. 
(1) The Piedmont (i.e.,the Inner Piedmont) region was described 
by Hotchkiss as having 
"considerable forest lands, with many species of oak and 
hi~kory, and of tulip-poplar, black walnut, locust, cedar, 
chestnut, pine, and other timber trees, but it can hardly 
'be considered a source of supply of timber for exportation, 
save in.a few localities. Sassafras and sumac abound.tt2 
The trees mentioned are largely old-field species, and the lack of commer-
.. 
cial timber indicates that the virgin stands had been virtually eliminated 
before the Civil War or during the war. The forests as described by 
1 J. Hotchkiss, Virginia: A Geogra hical and Political Summary (1876); 
M. F. Maury and W. M. Fontaine, Resources of West Virginia 1 76 • 
2 J. Hotchkiss, p. 90. 
Hotchkiss are very similar to those now occupying scattered tracts on the 
Piedm0nt. 
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(2) The Blue Ridge was umostly covered with forests of white, 
black, red, and rock oak, hickory, chestnut, locust, birch, some excellent 
yellow pine, and other trees.n1 The forests of the western slope had 
already been used to a considerable extent as a source of charcoal for 
manufacture of iron, and as a source of domestic wood supplies by resi-
dents of the Great Valley, but "it will long remain a source of supply as 
the forests renew themselves rapidly.n 
(3) The Great Valley had Unearly half its surface covered with 
a growth of oaks, hickories, and locusts, interspersed with black and 
white walnuts, and yellow and other pines, having an age of one hundred 
and fifty to two hundred years.n2 Thus there were still substantial areas 
of virgin timber in the Valley at this time, and if the ages given by 
Hotchkiss are correct some of it antedated the first European settlements 
in the Valley. As Hotchkiss was a consulting- engineer who spent some time 
making detailed examinations of properties in the Valley, we may assume 
that his estimates are reliable. However, there is no reason to believe 
that the degree of clearing was uniform throughout the Valley; rather, 
the lower Valley must have been considerably more than half cleared, while 
the upper Valley may have had correspondingly less cleared land. 
(4) The Parallel Ridges (called liAppalachiall by Hotchkiss) were 
described as llboth rich and poor in forestal wealth":: 
1 I..oc. cit. 
2 Loc. cit. 
liOn the Sandstone Mountain ranges, and in the slate and shale 
valleys, the trees are small, but the growth is dens,e, of 
oaks and other hard woods, pines, &c., good for charcoal, 
. · with larger trees in the hollows and more fertile spots. On 
the limestone ridges and adjacent valleys, as also in the 
calcareous and some shale valleys, oaks, walnuts, wnite and 
yellow tulip-poplars, birches, beeches, locusts, che,rries, 
sycamores, and other timber trees are found to grow to a 
large size, often several feet in diameter, and to ~ great 
height. Only portions of this region have been reached by 
railroads, and extensive forests of excellent timbe~ remain 
without means for reel,ching markets ••• nl 
This description underlines the contrast between the stands of ~arge and 
valuable trees in the valleys, "hollows," and on mountainsides with cal-
·v-.' careous soils, and the smaller trees· of inferior species on the'shales 
and sandstones. 
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According to Fontaine, the first commercial development in eastern 
West Virginia was in the v-rhite pine stands along the Greenbrier River, on 
the western margin of the,Parallel Ridges. 2 Soon after the Civil War, the 
St. Lawrence Boom and Manufacturing Company was sending rafts of white 
pine logs down the river each spring. Hinton, at the junction of the New 
and Greenbrier Rivers, was a rail terminus from which logs and lumber 
from the drainage basins of these rivers could be shipped to eastern 
markets. 
(5) The Allegheny Upland was the least disturbed part of the 
Vliddle Appalachians in 1876. Fontaine reported that along the Gauley 
River and other tributaries of the Kanawha system (on the western border 
of the base map), there was a tract 30 miles long and 25 miles wide which 
1 Loc. cit. 
2 Fontaine, P• 151. 
.was na perfect wilderness" with almost no cleared land.1 Its forests con-
sisted of beech, sugar maple, cherry, ash, tulip-tree, and oak, with hem-
lock along the streams and spruce on the higher parts of the mountains. 
In other words, it was largely an area of northern hardwoods~ As late as 
1910 this area still had the largest stand of virgin timber in West 
Virginia (Map 20). 
The spruce forests of the Canaan Valley and adjacent regions, 
already described, were part of the larger spruce region mentioned by 
Fontaine: 
"Still farther north, the branches of Cheat River in the 
eastern part of Tucker County, especially the Black Fork, 
are covered by dense forests of hemlock spruce and black 
spruce.2 The belt of country from southern Randolph to 
Grant county, adjacent to and on the west side of the 
Alleghany Front Ridge, is a vast forest with the hemlock 
and black spruces predominating, but with large amounts of 
valuable species of deciduous trees.n3 
By this time small openings had been made in this forest by fire, and the 
encroaching railroads and increasing demand for timber and wood pulp made 
it one of the first objectives of large-scale logging interests after the 
white pine at lower elevations had been removed. 
1 Ibid., P• 148. 
2 Fontaine t s "hemlock spruce" is eastern hemlock, and ''black sprucett or 
ttyew pine" is red spruce. 
3 Ibid.,p. 149. 
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2. Logging and wood utilization 
a. The lumber industry 
Although forests were cut in the Middle Appalachians for wood 
pulp, mining and railroad timbers, tanning extract, charcoal, and numer-
ous minor uses, by far the greatest amount of wood was consumed as lumber. 
The periods of logging activity can be classified according to the type 
of mill that was used for sawing lumber. Of the three principal types, 
each was dominant in a certain period, and each had a direct relationship 
to the method of logging and to the vegetation changes that resulted. 
Although there was a considerable overlapping of the periods during which 
each type of mill was used, they afford probably the best basis for dis-
tinguishing the various periods of logging activity according to their 
effect on the vegetation. 
(1) Water-powered mills, also called sash~or up-and-down mills, 
were the first type used in the Middle Appalachians. Except for whip 
sa"t..rs, which depended wholly on human muscle for their operation and cut 
a negligible quantity of lumber, sash mills were the only type in use 
until about 1820. They were necessarily located near sources of water 
power, in the more accessible parts of the study area. These mills caused 
very little forest destruction, as only mature trees were cut and the young 
. 1 
growth was :;Left undisturbed. In the eastern part of the study area, 
steam-powered circular saws began to replace water-powered mills about 
1820, but sash mills persisted longer in the mountains of West Virginia 
which were farther from markets. It was estimated that as late as 1860, 
1 Brooks, p. 60. 
seven-eighths of the lumber produced in West Virginia was manufactured by 
water-power.1 
(2) Steam-Dowered circular saws differed from the water-powered 
mills in their larger capacity and in the fact that they were portable 
and so could be easily moved to a new site when the timber in one area 
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had been cut. Their introduction marks the beginning of the real exploita-
tion of the forests of Virginia, but it was 1not until after the Civil War, 
with the extension of steam railroads over the State, that the real har-
vest of the State's virgin timber took place.n2 
As pointed out in the preceding section, the Piedmont was the 
first part of the area to be cleared Q~ virgin timber. Until about 1850 
more timber was cut to clear land than for use as lumber,3 and that which 
was cut for lumber was nearly all processed in the many steam-powered 
portable mills that operated through~ut the region.4 After the war, as 
the railroads reached farther into the mountains of both Virginia and 
West Virginia, there was an increase in the number of portable mills in 
many parts of the area. ltJust as the old water mills followed closely 
the first settlements, ••• so the portable mills followed the newer 
settlements as they were established along the lines of railroad.t~.5 
But it remained for a larger, stationar.y type of mill to accomplish the 
1 J. H. D. Debar (1870), quoted by Brooks, p • .59. 
2 Craig, p. 12. 
3 Brooks, p. 61. 
4 C. Jones in The James River Basin, p. 391. 
.5 Brooks, P• 61 • 
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major part of the forest clearing in the post-war period. 
(3) Large band Eills, introduced concurrently with portable mills 
in some areas and replacing them in others, came into use in the period 
of maximum exploitation that began a decade or two after the Civil War. 
In the mountains the large band mills were used in conjunction with 
Usteam-skiddingtt ~ethods of logging to remove most of the remaining virgin 
timber. The ~11-time peak of lumber production in Virginia, both of hard-
woods and softwoods, was in 1909, after which the output dropped sharply.1 
By 1915 most of the 'virgin timber had been cut, and the large band mills 
that were designed to handle this type of material closed down. 
In the Allegheny Upland of West Virginia the story is similar. 
The first band mill established in the study area was at Ronceverte in 
1884, followed by one at Davis in 188?.2 Large-scale exploitation of the 
spruce region dates from the construction of the latter mill at Davis, but 
cutting in this region began four years earlier. In 1883 the timber on 
the West Virginia Central Railroad 1s right of way from Fairfax to Davis 
was cut, and the railroad was completed to Davis in 1885.3 Figure ll 
shmvs the Davis area in 1883, when logging had just begun. Figure 11-A, 
the area as it appears today, shows the striking contrast between its 
present appearance and its condition when still largely forested. The 
band sawmill of the Babcock Lumber and Boom Company at Davis cut more 
1 Gottmann, P• 255 (graph). 
2 Brooks, p. 65. 
3 Ibid., P• 285. 
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than 400 million board feet of spruce and hemlock in a 20-year period.1 
Nothing remains of this mill today, and Davis is largely a ghost town 
except for the minor stimulus afforded by development of recreation 
facilities nearby at Blackwater Falls State Park and at the winter sports 
area in the upper Canaan Valley. 
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The rapid increase in band saw mills is shown by some figures 
given by Brooks.2 The number increased from none in 1880~ to 9 in 1890, 
23 in 1900, and 83 in 1910. Brooks correctly pre?-icted that the number 
of such mills would decrease abruptly after the peak of 1910 and that 
they would disappear altogether by 1940. Concurrently with the disappear-
ance of the band sawmills went the last of the virgin forests that fed 
them. 
(4) Return of portable sawmills. The small portable sawmill 
using a steam-powered circular saw never entirely disappeared from the 
area. With the exhaustion of the old-growth timber that had supplied the 
large band sawmills, the small mill came into its own again, using either 
steam or gasoline-driven engines.. A typical mill of this type is shown 
in Figure 12. Such mills cut second-growth (or third- or fourth-gr0wth) 
timber purchased either from private owners or from the National Forests. 
They are well suited for use in small stands of regrowth timber, as they 
involve a small investment and are easily moved when local supplies have 
been cut. Many of these portable mills are operated only a few months of 
the year. Such mills are scattered throughout the forested regions of 
1 Ibid., photograph opposite p. 20. 
2 Ibid., P• 65. 
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the Middle Appalachians.1 
b. The wood pulp industry 
A wood pulp industry developed in the spruce region concurrently 
with the large-scale manufacture of lumber that began there in the 1880 1s. 
Spruce has long been the leading wood used for pulp in the United States, 
although in recent years southern yellow pines have become increasingly 
important as a source.2 A pulp mill at Davis was one of the largest in 
the country and contributed to the rapid consumption· of the spruce forests 
of the region. Although the West Virginia Pulp and Paper Company started 
planting spruce on its cutover lands of the~Sfiavers Fork area in 1909 with 
the hope of maintaining a perpetual pulp industry, 3 there is not a single 
operating pulp mill today in West Virginia, and the mill at Davis is a 
crumbling ruin (Fig. ll-A) • 
The much greater capacity for recovery of the hardwood forests in the 
Parallel Ridges than the spruce forest of the Allegheny Upland is demon-
strated by the persistence and even expansi0n of the wood pulp industry 
in the mountain and Piedmont regions of Virginia. ·The.pulp and paper 
industry is today the chief consumer of timber in Virginia,4 centered at 
Covington in the mountain region and Lynchburg on the Inner Piedmont. 
Owing to improved methods of processing, the mdust!'1J today can use both a 
wider variety of species and pieces of smaller diameter than formerly. 
1 Craig, P• 31. 
2 N. c. Brown, Timber Products and Industries (1937), p. 106. 
3 Brooks, PP• 463-64. 
4 Gottmann, P• 257. 
Softwoods, including several species of pine, comprise the greater part 
of the wood consumed for pulp, but the use of hardwoods is increasing. 
The plant of the West Virginia Pulp and Paper Company in Covington, for 
example, uses a mixture of softwoods and hardwoods. Today there are six 
pulp plants in Covingto~ situated in a predominantly hardwood region. 
Their raw material is mostly obtained from small purchases and is brought 
in by truck. 
In Lynchburg, the paper-making industry is relatively recent. It 
grew out of the tanning extract industry that was established in 1868, 
using chestnut as its raw material, and it was not until 1928 that paper-
making became important. In that year a new process for using chestnut 
chips for pulp and papers was introduced.1 The manufacture of paper now 
exceeds the extract industry in importance, using hardwoods that are 
brought to the plant by truck or rail from within a 75-mile radius. 2 
The pulp industry today has a very different effect on the forest 
from that which prevailed 50 years ago when the industry was consuming a 
substantial share of the spruce forests of the Allegheny Upland. With 
its capacity for using a greater variety of species and smaller diameters, 
this industry provides a market for improvement thinnings and inferior 
species such as Virginia pine. Therefore it is, to some extent, a factor 
for promoting forest conservation rather than a destructive influence as 
formerly. This beneficial influence of the industry can be increased 
with more intensive forestry practices, especially on privately owned 
1 C. DeBusk, .An Historical Geography of Lynchburg, Virginia (19.53), 
P• 108. 
2 Ibid., P• 109. 
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forest lands. 
c. Charcoal 
Cutting of timber for charcoal continued to be a source of forest 
drain after the Civil War. Even after the iron-smelting furnaces ceased 
using charcoal as fuel, it was used for a number of other purposes: in 
the smiths' shops of the iron works, in the manufacture of gunpowder, in 
the metallurgical industries, and as a filtrant for medicinal purposes.1 
The charcoal industry persists today on a small scale (Fig. 13), one of 
the chief markets at present being for backyard broiling of steaks. 
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The use of forests as sources of charcoal usually involved clear-
cutting,2 with ultimate effects on the vegetation as described in the 
preceding chapter. Only when followed by repeated fires was this practice 
very destructive. The consumption of charcoal at present is not sufficient 
to cause an appreciable amount of deforestation. 
d. Other wood products 
Many other wood products from the Middle Appalachian forests have 
been used commercially or domestically. Few of these uses are necessarily 
destructive to the natural vegetation in the long run, but as part of the 
over-all story of forest utilization they deserve brief mention here. 
(1) Fuel, other than charcoal, has been one of the chief uses of 
wood in the area from the earliest days of settlement. Farmers have 
customarily derived their supplies of fuel wood from their own woodlots, 
1 Brown, pp. 276-77. 
2 01Byrne in The James River Basin, P• 423. 
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a little more than half coming from hardwoods.1 This represents a con-
siderable source of forest depletion, but with proper cutting methods it 
can also be used to improve the stands. Much public education is still 
required to bring this about, however; Craig estimated that in 1949, al-
though small forest owners controlled approximately 80 percent of Vir-
ginia's woodlands, two-thirds of their land was unmanaged and poorly or 
destructively cut.2 
(2) The tanning industry has been largely based on the wood of 
chestnut and the bark of chestnut oak. For some years dead chestnut has 
been harvested for this purpose, but the supply has been nearly exhausted 
and in the future chestnut oak will account for most of the tanning ex-
tract produced. Hemlock bark was for many years the principal source of 
tannin in the United States and is still used for this purpose to a con-
siderable extent. When the forests in the Davis area were being logged 
the hemlock bark supplied a large tannery just outside the town. Like 
the lumber and pulp mills, this tannery ceased operating when the forests 
disappeared. Various oaks such as white, black, and red oak also have 
tannin in their bark, and are used with chestnut oak as sources of supply. 
The tanning extract industry in Virginia is located entirely in or near 
the mountain region, where the trees that supply it are most common.3 
(3) Specialized uses of wood, such as cooperage, veneer, and 
small dimension stock, consume same material from the mountain forests 
1 Craig, P• 37 • 
2 Ibid., P• 53 • 
3 ;Ibili., P• 37 • 
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although the Coastal Plain is more important as a source for most of these 
~ 
products. Such uses do not generally take large volumes of timber, but 
they tend to cause depletion of certain kinds or sizes of wood. For ex-
ample, cutting of tuliptree (yellow-poplar) for furniture veneer, supple-
mented by an unusual demand for aircraft wood during World War II,1 has 
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caused a decrease in the rela~ive amounts of good-quality trees of this 
species. 2 Other species cut for specialized uses are hickory for skis and 
ax handles, red-cedar for cedar chests and fence posts, locust for in-
sulator blocks, and dogwood for shuttle blocks. 
As the currenttrends with respect to forest composition are re-
lated not only to utilization of forest products as discussed above, but 
also to the degree of protection from fire and other destructive forces. 
that are discussed in the next section, a summary of the effects of various 
types of utilization on the ~orests of the region will be reserved until 
the end of this chapter. 
1. Other destructive influences 
a. Fire 
In both the period of Indian occupation and the period of settle-
ment fires were largely limited to the valleys and other lands of low 
relief, but in the last hundred years there have been widespread.conflagra-
tions in the mountains of the Middle Appalachians as well. The first 
openings in the dense forests of both the Canaan Valley near Davis and the 
Roaring Plains of Randolph County were made by fires that started in 
1 Lotti and Evans, P• 34. 
2 Craig, P• 49. 
1863.1 Fires became common throughout the mountain region, both before 
and after logging. Their effect on the vegetation depended on several 
factors, such as slope exposure, frequency of burning, and amount of com-
bustible material present. These factors will be considered in relation 
to the causes of fires before discussing their effects. 
(1) Causes of fires. Incendiarism and carelessness have been 
the cause of many fires in the Middle Appalachians, although railroads 
and logging activities caused many accidental fires. Prior to the organ-
ization of fire protection early in the present century, fires ttwere 
regarded as inevitab~e, 'acts of God,' and even 'a good thing. 1 Fires 
were set to improve the range, or huckleberry crop, to kill snakes, run 
out game, or for excitement.n2 In some places burning was almost an 
annual practice, as in certain areas during Indian times. There was a 
good deal of variation in frequency of burning from place to place, how-
ever. In areas of standing timber fires were most common in the pine 
forests, less so in the hardwoods, and before logging, were least common 
in the spruce region. 
After logging, a large part of the cut-over areas were burned to 
clear land for farms or mountain pasture, especially for sheep. Between 
1880 and 1890 there was little demand for such far.ms owing to the avail-
ability of homestead land in the West, and in the follovr.ing decade there 
was an agricultural depression that retarded further clearing for farms. 
But after 1900 there was a considerable increase in the number of new 
1 Brooks, P• 284. 
2 0 1Byrne, P• 414. 
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farms in the Appalachians. This resulted from a combination of factors: 
the virtual end of free land in the public domain, the high price of 
sheep, and the availability of cutover land that was sold for farms at 
comparatively low prices.1 
Where the soil was reasonably deep and the slope was gentle, 
conversion to farm land was generally successful. The stony mountain 
soils, however, were not suitable for far.m.or pasture, and either eroded 
quickly or developed a cover of brush, brambles, poverty grass, or other 
undesirable plants. The shallow, rocky soils of the spruce region were 
especially unsuited to domesticated grasses, and efforts to convert the 
Canaan Valley and plateau region around Davis to farm" land were largely 
unsuccessful even though most of this area has low relief. 2 The fires 
that were considered a necessary preliminary step in converting the l~d 
to farming did succeed in eliminating the deep humus layer of the former 
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spruce forest, leaving only the very thin, rocky soil that lay beneath. 
The loss of humus was probably the chief reason why the land was incapable 
of growing a new stand of spruce naturally. 
In West Virginia the first detailed fire data were compiled by the 
U. S. Forest Service in the fall of 1907. In this survey it was found 
that 71 percent of the fires were caused by locomotives, 20 percent by 
saw mills and campers, 3 percent were set nto improve the range for live-
stock," 2 percent were incendiary in origin, and 4 percent were from 
1 W. ~f. Ashe, in The Potomac River Basin, p. 328. 
2 Allard and Leonard, P• 25. 
other causes.1 During this three-month period it was ~stimated that more 
than one-tenth of the surface area of West Virginia was burned over, in-
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eluding one-fifth of the forest area and 3 percent of the estimated stand-
ing timber, the total being two-thirds as much as was cut in all mills in 
the state in 1907.2 This estimate seems excessive and should be accepted 
with reserve, but it does indicate that fire rivaled logging as an agent 
of forest destruction in the area. 
In recent years railroads have continued to be a cause of forest 
fires, but much less so than several other causes such as smoking, debris 
burning~ and incendiarism. Table II shows the break-down of causes of 
forest fires in the three states of the Middle Appalachians for 1958, 
both state-vr.ide and for the mountain districts only. The latter are 
administrative districts used in fire suppression work and therefore do 
not coincide with the mountain region as defined in the present study, 
but they provide a basis for distinguishing between causes of fires in 
the mountains and in the states as a whole. 
Lightning is relatively unimportant as a cause of fires in the 
Middle Appalachians, as shown by the figures in Table II. In the entire 
area of Virginia, West Virginia, and Maryland, lightning caused only 0.7 
percent of the fires in 1958, while in the mountain districts alone the 
figure was 3.3 percent--still almost negligible as compared with other 
causes. 
Incendiarism accounted for 8.4 percent of the fires in the moun-
1 Quoted by Brooks, P• 55. 
2 Ioc. cit. 
t! TABLE II. NUMBER AND CAUSES OF FOREST FIRES IN 1958 i 
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tain districts in 19.58, only half of the state-wide figure of 17.4 percent. 
(2) Effects of fires. The effect of burning on the forest de-
pends to a considerable degree on the intensity and frequency of fires. 
llLightll burning tends to favor pine forests, especially on -the Piedmont, 
by keeping the hardwoods suppressed.1 When fires are hot enough to 
destroy the humus but do not recur frequently, sprout hardwoods will re-
generate.2 Ashe cited-a number of places in the Parallel Ridges that 
were undergoing a change from pine to hardwoods in 1907 for this reason. 
If hot fires are repeated at frequent intervals the forest cannot return 
at all, and a succession of bracken, poverty grass, brambleey, or other 
undesirable specie~ will occupy the land. The accumulation of slash and 
debris that followed logging contributed to fires that were especially 
hot and destructive. Slope exposure also had.a considerable effect on 
the intensity and effect of fires. On south-facing slopes, both debris 
and humus tended to be drier and therefore to burn more readily than on 
north-facing slopes which have more moisture in the humus and dry out less 
quickly. 
Fire has probably been least destructive in the forests of Northern 
Hardwoods. In the Middle Appalachians such forests generally grow in 
moist sites that are not particularly susceptible to burning, and except 
after logging they generally have a moist layer of humus. APhe found 
that in the birch-basswood-red oak type and the beech-hard maple-hemlock 
type (both composed of typical Northern Hardwoods), fires were usually 
1 H. H. Chapman, "Fire and pines," .American Forests, vol. 50 (1944), 
PP• 62-63. 
2 .Ashe, p. 321. 
confined to the top layers of humus and did little damage.1 The humus 
was seriously damaged only when logging was followed by repeated burning. 
b. Diseases 
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Although a number of plant diseases have been present in the 
Middle Appalachian forests since primeval times, such diseases are gener-
ally less significant in the story of vegetation change than are those 
introduced by man. An alien parasite introduced into a population that 
has no immunity to it can cause widespread damage in a relatively short 
time. There are three exotic fungus diseases that have caused, or 
threaten to cause, serious damage to native trees of the Middle Appala-
chians. A fourth disease described here is caused by an indigenous organ-
ism whose destructiveness has increased as a result of man-made changes 
in the habitat. 
(1) Chestnut blight is the most spectacular example of an intro-
duced disease in terms of its effect on the natural vegetation. This 
introduced fungus has practically eliminated a dominant forest tree from 
North America in less than a half-century. It is unnecessary to repeat 
here in detail the familiar story of the spread of the blight since its 
first entry into the United States on nursery stock from Europe about 
1900. First appearing in Virginia in Bedford County in 1910, 2 the blight 
was so ruinous that by 1940 there was probably not a chestnut tree in the 
state that had net been seriously attacked, and most of them had been 
1 Ibid., PP• 323-24. 
2 Anon., Forest Leaves, val. 10 (1910), pp. 148-49. 
killed.1 Today even dead chestnut has become a rarity in the study area 
except in parks where it has been left standing, but sprouts continue to 
grow from the old roots in many places (Fig. 8). For a time there was 
hope that a few naturally resistant trees would for.m a nucleus for new 
stands of blight-resistant chestnut, but this hope has not been realized. 
Research is continuing toward the development of a resistant strain, 
either by mutation or hybridi~ing with a resistant foreign species. So 
far the only success in this direction has been with a Chinese species 
(Castanea mollissima), which is an orchard-type tree that cannot compete 
with other. trees of the native forest. 2 
As there is at present no foreseeable prospect of reestablishment 
of the American chestnut, the species replacing it are of interest in 
this study. Several studies of replacement species have been made, 
notably by Keever (1953), Nelson (1955), and Woods and Shanks (1959) • 
Although all of these studies were conducted in the Southern Appalachians, 
. . 
their findings are probably applicable to the Middle Appalachians as well. 
Nelson, by recruising on permanent cruise lines in the mountains of 
western North Carolina, found tuliptree to be the most important of the 
replacement species.3 In addition to tuliptree, other trees that showed 
an increase in Nelson's resurvey were red maple, several species of 
hickory, and oaks, especially biack oak. fletween 1934 and 1953 the 
crowns of the remaining older trees filled out without providing extensive 
1 01Byr.ne, P• 416. 
2 Lac. cit. 
3 T. C. Nelson, IIChestnut replacement in the Southern Highlands,n 
Ecology, vol. 36 (1955), PP• 352-353. 
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openings in which reproduction could become established, gradually re-
placing the chestnut in the canopy without a corresponding replacement of 
the trees themselves. Thus the stand density, as measured by total basal 
area, decreased as the chestnut died. 
(2) White pine blister rust is another introduced fungus disease 
that has threatened an important tree of the area. The original host of 
this disease is thought to be the Swiss stone pine in northern Asia, 
from which it spread to plantings of Pinus strobus in Europe.1 Between 
1854 and 1900 the rust spread over most of Europe, from which it entered 
the United States on imported nursery stock some time between 1898 and 
1906. Despite prompt efforts at eradication, the rust had spread from 
plantations into natural stands of white pine by 1913. It was first re-
ported in the Middle Appalachians in Clarke County, Virginia, but did not 
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spread widely through the area until the 1920 1s. As part of the life cycle 
of the fungus involves infection of Ribes species (currants and goose-
berries) the most practicable control measures have been found to be. 
elimination of ribes plants from an infected area. So effective has the 
eradication program been in Virginia that llit is now believed to be 
feasible to plant white pine in most areas where it is known to thrive.u2 
(3) Oak wilt is the most recent alien disease to present a threat 
to the forests of the Middle Appalachians. This disease has been known 
in southern Minnesota and Wisconsin for a number of years, but until 1949 
it was not known to occur outside these and the nearby states of Iowa, 
1 D. R. Miller, J. W. Kimmey, and M. E. Fowler, White Pine Blister Rust 
(1959), P• 1. 
2 0 1Byrne, P• 417. 
1 Illinois, and Ytlssouri. Its appearance over a wider area prompted a 
program of ~erial scouting to be undertaken in 1951, which revealed the 
presence of oak wilt in all three states of the Middle Appalachians. Oak 
wilt attacks all species of oak that have so far been tested, including 
all of the more common species in the area. It appears to spread mainly 
by actual contact of sound trees with infected trees through natural root 
grafts, but it can also be spread by spores for considerable distances. 
So far the percentage of infected trees is low, but tlshould an efficient 
vector for the fungus appear, it could become a catastrophe.n2 
Whether the spread of oak wilt can be directly attributed to man 
cannot be said with certainty at this time, but the movement of wood 
products over large distances within the country could readily account 
for the rapid spread of the disease within the last decade. So far its 
effects have been spotty and have not involved much commercial loss, but 
the large number of species that can be infected, and their dominance in 
much of the deciduous forest region, make thi~ disease a threat of poten-
tially greater magnitude than even the chestnut blight. 
(4) Littleleaf is a disease that affects shortleaf pine and, to 
a considerably less extent, loblolly pine. It has been known only since 
1934 and is most common in the states south of the study area. As it is 
a threat to the shortleaf pine stands of the Piedmont and mountains, how-
ever, it is of concern in this study. It differs from the diseases dis-
cussed above in that the fungus causing it is apparently indigenous to 
1 T. W. Bretz, in Plant Diseases, The Yearbook of Agriculture 1953, 
PP• 851-52. 
2 Ibid., P• 855. 
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the region and is more widespread than the disease itself. Its effects 
are related to man's occupance of the land in a different way. Its 
occurrence has been found to be associated with frequent burning and soil 
erosion, and especially with poor internal drainage of the soil.1 It is 
conceivable that the disease has increased in incidence as a result of 
the invasion of pines in areas formerly supporting hardwoods in the pri-
meval forest. Farming practices that promote soil erosion and exhaust 
fertility probably have encouraged spread of littleleaf on old field 
stands of shortleaf pine. 
Littleleaf tends to cause an increase in the proportion of hard-
woods in the forests of the Piedmont where it has killed many pines in 
., 
recent years. As littleleaf is most common in stands more than 30 years 
old and takes about 7 years to kill a tree, it is possible to salvage 
most of the timber that it destroys, for use as pulpwood if not lumber. 
Eventually this disease may be expected to bring about replacement of 
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many of the shortleaf pine stands now growing on the heavier soils, either 
by hardwoods or by o~er less susceptible species of pine. 
c. Strip mining 
A human activity that has caused local destruction of vegetation 
in the Allegheny Upland is strip mining of coal. The usual practice is 
to remove the overburden and then take out 2 or 3 feet of coal with a 
drag line and shovel. 2 When the mining is carried out on private land the 
operators abandon the land after removing the coal, leaving it in a com-
1 W. A. Campbell, o. L. Copeland Jr., and G. H. Hepting, in Plant Diseases, 
The Yearbook of Agriculture 1953, p. 856. 
2 District Ranger J. Godden, personal communication (1959). 
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pletely useless condition. During 'World War II when coal was in great 
demand, the Forest Service granted some permits for mining coal by the 
strip method on lands of the Monongahela National Forest, but the practice 
was not very widespread on National Forest land. A deposit was required 
from the operators to defray the cost of reseeding the area when the 
mining was finished. Thus an appreciable difference has resulted between 
the results of this activity on private and public lands. 
4 • The conservation movement 
The human activities so far mentioned in this chapter have nearly all 
been destructive of vegetation to some extent, tending to alter the 
natural formations either temporarily or permanently. However, within the 
past half-centur,y another type of activity has had an opposite effect in 
the direction of preserving or restoring the former forested condition 
of the mountains. These activities are referred to collectively as "the 
conservation movement." 
a. Agitation and inventory 
The time of maximum exploitation of forests in the Middle Appa-
lachians was also a period of similar exploitation in other parts of the 
country. The rapidity with which forests had been or were being cut in 
the Appalachians, in Maine, in the Lake States, and in the Far West, and 
the growing awareness of wholesale theft of timber from public lands» 
caused concern in many quarters. There was agitation from scientists, 
nature lovers, bureaucrats, and politicians, calling for action to fore-
stall the impending shortage of wood and the supposed deterioration of 
the climate of the country. With the aid of several political accidents 
and a few zealous enthusiasts to" whom conservation was a new gospel, the 
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movement had nation-wide publicity and support by the early years of the 
20th century. 
The states in which the Middle ~ppalachians lie joined the bandwagon 
for conservation, which reached its zenith of publicity and public favor in 
1908 with President Roosevelt's Conference of Governors. In 1906 a State 
Board of Forestry was created in Maryland, followed in 1908 by the appoint-
ment of a State Conservation Commission.1 In West Virginia the Governor 
appointed a Conservation Commission in 1908 with Hu Maxwell as chairman. 
Virginia created the office of State Forester in 1914, to supervise and 
direct nall matters pertaining to forestry within the State.tt2 These acts 
were modest beginnings, the first results of which were mostly in the form 
of inventories of forest resources. One of the most comprehensive of 
these was the Brooks report on the forests and wood industries of West 
Virginia (1911), which has been cited frequently in the present study. 
In Maryland, Shreve and his associates made a thorough study of the plant 
life of that state with empha~is on ecological and land-use aspects. Be-
tween 1900 and 1910 several agencies of the Federal government also made 
studies of resources and their misuse in the area. The Geological Survey 
studied the relation between the hydrology and vegetation of the Potomac 
River Basin.3 A disastrous flood at Pittsburgh in March 1907 prompted a 
study of the effects of deforestation in the upper watershed of the 
Monongahela River.4 The "Report of the Secretary of Agriculture in 
1 Brooks, P• 337. 
2 The James River Basin, P• 410. 
3 H. Parker et al., The Potomac River Basin, USGS Water Supply and Irri-
gation Paper 192 (1907). 
4 L. C. Glenn, Denudation and Erosion in the Southern Appalachian Region 
and the Monongahela Basin, USGS Prof. Paper 72 {1911). 
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' Relation to the Forests, Rivers, and Mountains of the Southern Appalachian 
Region," published in 1902, tre~ted an area adjacent to the Middle Appala-
chians and was instrumental in promoting legislation to establish national 
forests in the eastern Uhited states. 
b. National Forests 
If the first decade of the present centur,y saw the beginnings of 
forest conservation in the area it also witnessed the most rapid defores-
tation of any t:iJne in history. The production of lumber in the Middle 
Appalachians reached an all-t:iJne high in 1909 and dropped off sharply 
after that year simply because there were few large blocks of virgin tim-
ber remaining. Map 20 shows the extent to which the West Virginia portion 
of the study area was still covered with virgin forest in 1910.1 .Although 
a large part of the Alleegheny Upland had been deforested by 1910, this region 
still had the largest percentage of v~gin forest of any major part of the 
area. 
After cutting the timber the lumber operators found themelves with 
large tra£ts of land that were no longer of use to them. Many of these 
tracts were offered to the Government at comparatively low prices. The 
availa'l?ility of cut-over and burned-over land requiring some sort of 
management, and the desire of the eastern states to share in the benefits 
of national forest status for their forest land, resulted in enactment in 
1911 of the Weeks Law permitt:ing the Government to acquire national forests 
. 
by purchase. The law was given a Constitutional basis by the requirement 
that the lands "have a direct and substantial connection with the censer-
1 As shown by A. B. Brooks, 11Map of West Virginia show:ing Virgin and Cut-
over Forest Areas" (supplement to Forestry and Wood Industries, 1911). 
' "'~~--
' 
h,...\ 1n 1910 ~e&p ao. TJ.t¥Sa 
"' 
l 
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vation and improvement of the navigability of a river.n1 One of the first 
.. . 
areas acquired under the Weeks Law was a 'large tract then known as 11 the 
Monongahela Burn,ll which was proclaimed as the Monongahela National Forest 
in 1920! The George Washington National Forest was established in the 
Parallel Ridges and lies wholly within the study area, while the Jefferson 
National Forest extends into the area from the south. Land actually owned 
by the Government within these National Forests amounts to nearly 2 
million of the 1~ million acres within the study area {Map 8) • As the 
Forests also include substantial areas of privately owned land, the total 
area within their boundaries is considerably larger than this figure. 
The chief resu~t of forest lands coming under National Forest status 
has been protection from fire, permitting forest to regenerate naturally 
on most of the cut-over lands. Other management practices that have 
affected the vegetation have been the control of grazing in the forest, 
planned cutting of trees, and a relatively small amount of forest planting 
(see Chapter VII). 
c. State activities 
One of the most important provisions of the Weeks Law proved to 
be a provision for subsidies to states for cooperating with the Federal 
gove~ent in protecting forested watersheds.3 This meant that the states 
each established fire protection systems in order to receive the subsidies, 
1 Quoted by D. c. Coyle, Copservation; An American Story of Conflict and 
Accomplishment (1957), P• 9. 
2 C. J. Holcomb, IIA history of the Monongahela National Forest," Davis 
and Elkins Hist. Mag., vpl. 5 (1952), PP• 29-34. 
3 Coyle, ·p. 90. 
which marked the beginnmg of a change m the old policy of allowmg fires 
to burn with little or no control. 
State conservation activities also-took the form of establishing state 
forests m all three states of the Middle ~ppalachian area. The largest 
area so reserved withm the area is in Maryland, which has no National 
Forests. Of the 119,000 acres of state forests in Maryland, about three-
fourths are in the mountain region. 
Forestry departments are now active in all three states of the area, 
engaged in such activities as furnishing advice to timber owners, raising 
seedlings for plantations, and administering the state forests. In Vir-
ginia a law was enacted to regulate cutting practices with the purpose of 
encouraging perpetuation of pine stands. This law requires that certain 
pine trees be left standing as a seed source when pine lands are cut.1 
Although it applies mainly to forests of the Piedmont and Coastal Plain, 
same forests in the mountain area are also subject to its provisions. The 
effectiveness of the law is not yet certain. 
d., Recreation 
Shenandoah National Park, comprising 194,000 acres in the Blue 
Ridge, is the largest single area that has been set aside for recreational 
use in the Middle Appalachians. Under Park ~tatus, formalized in 193?, 
the land within the park will have no commercial use except that connected 
with its recreational function. This restriction, coupled with an effi-
cient fire protection system, will cause a nearly complete reversion of 
the area to forest within a comparatively few years. The process is 
1 Va. Dept. of Conservation and Economic Development, Organization, 
Duties & Objectives (1958), p. 12. 
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already visible on many former pastures in the park. The Blue Ridge,Park-
way, which connects the Shenandoah and Great Smokies National Parks, is 
also administered by the National Park Service. Although land actually 
subject to ~IPS control includes only a narrow strip on either side of the 
highway, its vegetation will eventually have an aspect similar to that 
within the park itself. 
Smaller areas have been set aside as state parks, with effects on the 
vegetation similar to that in the National Parks. Virginia has one such 
park in the mountain area--Douthat, near Clifton Forge--while West Virginia 
and Maryland each has several. 
5. S~ary 
Within the last hundred years man-made changes in vegetation, which 
had been mostly limited to forests of the Piedmont and valleys~ were 
extended to the slopes and higher plateaus of the Middle Appalachians. 
These changes began about the time of the Civil War and were intensified 
during the period of commercial exploitation that reached its peak around 
1910. 
The types of vegetation that replaced the former stands after cutting 
depended on several factors: (1) whether the former stand consisted of 
hardwoods capable of regenerating from the roots or softwoods that cannot; 
(2) the degree of clearing when the forest was cut (i.e., whether seed 
trees and young reproductionwe~eleft); (J) whether agriculture was attempted 
on the cut-over land or it was left unused; and (4) the frequency and in-
tensity of fires after cutting. On many deforested slopes the former 
forests of hardwoods were replaced by a secondary forest that is not much 
different in aspect from the original one. Some of these slopes passed 
through a phase during which they were farmed or pastured, later being 
abandoned to forest. 
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The most lasting changes in vegetation have taken place in the higher 
mountains and plateaus of the Allegheny Upland which were formerly covered 
by forests of spruce and associated species. This change resulted chiefly 
from repeated fires that followed intensive logging. Without these fires 
the deforested condition would have been temporary in most places and a 
spruce forest might have been expected to return eventually. 
Other human factors that have tended to alter the natural vegetation 
have included both purposeful activities such as strip mining and road 
building, and unintentional importation of alien diseases. The former 
category has an immediate and obvious effect on the vegetation of local 
areas, but plant diseases may be more widespread and lasting in their 
effects. The elimination of a formerly dominant forest tree, the chest-
nut, by an introduced blight is the outstanding example of this process; 
other species could conceivably be affected in a similar way either by 
new diseases or by spread of known ones. 
The period of maximum exploitation of forest resources also saw the 
beginnings of a conservation movement in the area. This theme has become 
dominant in the last half-century and has been expressed in a variety of 
ways: through public acquisition of land for federal and state forests 
and parks, by laws regulating burning and (to a slight degree) cutting, 
by establishment of state and federal agencies to provide protection from 
fire and disease, by research, and by establishment of a climate of public 
opinion favorable to forest protection. These activities tend to promote 
the return of forest on cut-over and burned-over lands and to insure that 
future cutting will not result in permanent deforestation of land best 
suited to forest production. 
CHAPTER VII. CULTURAL VEGETATION OF THE MIDDLE APPALACHIANS 
1. Types of cultural vegetation 
In its broadest sense, the term ttcultural vegetation" could be taken 
to mean any vegetation that has been changed through the intervention of 
man. In the JV.Jiddle Appalachians, and indeed in most of the inhabited 
world, such an interpretation would be meaningless, for the influence of 
man has been felt everywhere. There is almost no part of the Middle Appa-
lachians that has not been deforested at some time in the past hundred 
years, and even those few areas that have been preserved in the "natural" 
state cannot be taken as representing a wholly primeval condition. As 
Shelford has pointed out, 1 a forest does not exist independently of the 
animal life with which it is associated; changes in the fauna whiyh result 
from destruction of predators, for example, will affect the forest through 
the complex pattern of food interrelations even where the forest has not 
been cut. 
Viewed from the other extreme, cultural vegetation could be considered 
narrowly as only that which is actually cultivated by man as products of 
horticulture and agriculture. As discussed in Chapter I, neither of 
these views is implied in the use of the term here. Rather, cultural 
vegetation is regarded as that which occupies areas where man has altered 
the primeval vegetation to such an extent that it has lost its former 
identity. 
It is obvious that there are two prerequisites for the establishment 
1 V. E. Shelford, nsome Concepts of Bioecology," Ecology, vol. 12 (1931), 
PP• 455-467. 
of cultural vegetation. First is a change in the natural habitat; this 
may consist only of the removal of the former vegetation, but usually 
includes also a greater or lesser degree of change in the physical habitat 
241 
as well, such as the destruction of surface humus, a decrease in water-
retaining capacity of the soil, or (as in roadbanks and quarries) the 
removal of soil. The second prerequisite is a source of new vegetation, 
either seeds or vegetative propagants. Depending upon the degree of dis-
turbance and the proximity and nature of the source, the newly established 
vegetation may be in the form of weeds, sprouts from old roots, plants 
deliberately propagated by man, indigenous plants seeded by wind, birds, 
or animals, or apomictic growths from adjacent areas. 
In the preceding two chapters the processes were described by which, 
first in the valleys and later on the mountain slopes, the precolonial 
vegetation of the area was almost completely removed. In the p~esent 
chapter the vegetation that has replaced it will be examined as it exists 
today; w~th special attention to those plants (excepting crops) which 
constitute a change from the former vegetation. Cultural vegetation grown 
in the form of agricultural crops will be noted as a significant change 
from the natural plant cover but will not be analyzed further in this 
study. A few of the cultivated plants that have escaped and now grow so 
successfully in a wild state that they dominate the landscape will re-
ceive special attention in this discussion. 
Many of the species that constitute the present cultural vege~a~~~~ 
are generally regarded as weeds, despite the fact that some of them were 
intentionally established by man and continue to be planted in certain 
situations. Most weeds are exotic plants that have become naturalized, 
242 
but this is not always true; an indigenous plant may assume weed-like char-
acteristics when the habitat is changed in such a way as to favor its 
rapid propagation. In this connection, a classification by Edgar Anderson 
(1939) is of interest. Intended to overcome difficulties resulting from 
the fact that "the word weedy ••• does not always carry the same connota-
tions to cytogeneticists as it does to taxonomists," the classification 
also aids in understanding the relationship between weeds and other forms 
of cultural vegetation. Following is Anderson's classification:1 
IIPEREGRINATORS (weeds and weed-like plants):: 
a. Cultivated plants 
Plants intentionally grown by man 
b. Weeds 
Plants unintentionally grown by man, in fields, gardens, 
pastures, lawns, etc. 
c. Ruderals 
Plants spreading into man-created habitats (barnyards, 
roadways, dumps, etc.) though not actually cultivated. 
d. Nomads 
Plants spreading widely ana rapidly even when not 
associated with man. Here belong many potential weeds 
and here apparently was the source of many of our weeds. 
Species for the most part of river valleys, seashores 
and other habitats marked by bare and shifting soils. 
This group forms a series of transitions to 
NON-PEREGRINE SPECIES::· 
The bulk of indigenous floras n 
It is significant that the spread of all types of peregrinators except 
the "nomadstt is associated with human activities, 1-rhile these comprise a 
"reservoir" of species that could easily become weeds with some human 
assistance. 
1 11A classification of weeds and weed-like plants,n Science, vol. 89 (1939) 
pp. 364-365. 
A somewhat more detailed classification of the types of human inter-
ference with the biotic landscape is given byDansereau(l95?). Consider-
ing the various ways by which species (either plant or animal) may be 
introduced to a new area, he lists nine "types of invaders .n1 The first 
is "indigenous elements which are propagating" as a result of changes in 
habitat such as deforestation. The remaining eight are all various types 
of exotic elements, as follows:· 
2. Sporadic elements (exotics that never quite establish themselves). 
3. Exotic elements planted anq protected by man. 
4. Exotic elements naturalized only within dwelling places. 
5. Exotic elements naturalized in cities. 
6. Exotic elements naturalized in waste places. 
?. Exotic elements naturalized in cultivated fields. 
B. Exotic elements naturalized in disturbed habitats. 
9. Exotic elements naturalized in a primeval habitat. 
Several of these are unimportant here, such as numbers 2, 4, and 5 in the 
list. The category of "exotic elements planted and protected by man, n 
the propagation of which requires continued care, of course includes most 
ornamental and agricultural plantings. Certain other types of plantings, 
such as roadbank stabili~rers and some forest plantations, are set out with 
the hope that they will perpetuate themselves, although this hope is not 
al1-rays realized. The elements in Dansereau 1 s list that probably are most 
prominent in the Middle Appalachians, next to propagating indigenous 
elements, are those that have been naturalized in waste places and dis-
1 Dansereau, pp. 266-268. 
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turbed habitats.1 
In the sections to follow, prominent examples of both indigenous and 
exotic species--the two major categories of cultural vegetation--will be 
discussed, and the more important geographic landscapes resulting from 
their establishment will be described. 
2. Indigenous Plants 
a. Succession on disturbed land 
The prbcess of reestablishing a p~ant cover on disturbed areas 
nearly always begins with species other than those which formerly grew in 
the area. This results both from the changed environment and the initial 
competitive advantage that fast-growing, easily seeded species have in 
sU:ch a situation. According to ecological theory1' these llpioneern species 
should presently give way to others in the successional sequence, until 
eventually the llclimaxU association is reestablished. In some cases, 
however, the climax shows no signs of reappearing even after a long period 
has elapsed. It may be held in check by some form of land use such as 
grazing, by natural cataclysms such as windstorms, by recurring fires, or 
by alteration of the soil by fire or erosion to such an extent that it 
/ 
will no longer support the former type of vegetation. The llclimax-mindedll 
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ecologist would say that if man were not in the scene it is simply a matter 
of allowing sufficient time--perhaps centuries--before natural succession 
1vould lead to the inevitable climax. But it must be recognized that man 
is in the scene, and the existing vegetation, where it differs markedly 
from the former type as a result of man 1s activities, should be recognized 
1 Compare Refinesque 1s classification of exotic plants in Chapter v. 
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as cultural vegetation. As there is considerable variation from one 
physiographic region to another, both in the pattern of human activities 
and in the species that occupy disturbed land, the types of succession 
will be reviewed here by subregions. 
(1) The Allegheny Upland. On the area formerly covered by spruce 
forests, the plant successions that followed logging have varied according 
to exposure, soil conditions, and the frequency and intensity of fires. 
On some such areas a vigorous forest of red maple became established (Fig. 
14) • Elsewhere a \lheath scrub" of ericaceous shrubs replaced the coni-
ferous forest, forming so-called "huckleberry plains.n Such a formation 
is on the IIRoaring Plains" in Randolph County, where spruce shows no signs 
of becoming reestablished.1 The rocky summit of Spruce Knob, the highest 
point in the area, has for many years been dominated by such a shrub forma-
tion, but here spruce is making a slow but steady comeback and there are 
signs of the eventual return of a spruce forest to the Knob (Fig. 15). 
On other former spruce lands where the surface is soil rather than rock, 
such as the Stony River Reservoir area (Fig. 4), the spruce forests have 
been replaced by a cover of neither shrubs nor trees, but by a persistent 
growth of poverty grass (Danthonia spicata) 2 (Fig. 11-A). 
The successional types mentioned above seem destined to occupy 
their present sites for a considerable period. Other types appear earlier 
in the succession but sometimes persist for a number of years. Such 
species, quick to invade a burned area, include the ubiquitous Pteridium 
1 Core, tiThe flora of Roaring Plains, West Virginia, t1 Proc. w. Va. Acad. 
~' vol. 12 (1938), PP• 33-35. 
2 Core, Outlines of the Flora of West Virginia, P• 141. 
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aquilinum and Epilobium angustifolium, which are common not only on the 
Allegheny Upland but also at lower elevations. 
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In a few places in West Virginia good stands of pure second-growth 
spruce are developing on cut-over land, as on Gaudineer Knob in Randolph 
County and Bald Knob in Pocahontas County.1 
(2) Parallel Ridges. On the mountain slopes that were originally 
covered with hardwoods, much of the land was left unused after logging, 
and a mixed hardwood forest soon began to return by stump sprouting although 
its reestablishment was frequently hampered by fire. In most of the 
valleys and in some mountain areas, on the other hand, removal of the 
forest was followed by attempts atiarming, and slopes of considerable 
steepness have been used either for cultivation of row crops or grazing 
of stock. Decreasing yields usually force the cultivation of such land 
to be discontinued after a few years, but mountain pastures are used con-
siderably longer (Fig. 16). One of· the outstanding land-use trends in 
the mountain section in recent years has been the abandonment of steep 
hillside pastures and cultivated fields, and a variety of successional 
types has appeared on them. The most common tree species to occupy aban-
doned farmland, from the Piedmont to the Parallel Ridges, is Virginia 
pine (Fig. 17). This fast-growing species is particularly common on 
eroded, infertile soils. Pitch pine and shortleaf pine alsd occupy old 
fields in this region, sometimes together or mixed with Virginia pine, 
but are less common than Virginia pine in most parts of the area. It 
should be noted, however, that on all but the poorest soils these pines 
1 Ibid., P• 20. 
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represent only an intermediate stage in succession; eventually they are 
replaced by the hardwood species that formerly occupied the land. 
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On some slopes, particularly those with better soil, former farm-
land may be reclaimed by tuliptree (Fig. 18). Thi~ species grows through-
out the Middle Appalachians, but as an old field species it is especially 
common in the western portions. Other hardwood species that are fast-
growing and able to compete with pines on abandoned farmland are the per-
simmon, black locust, staghor.n sumac, and sassafras. 
(3) In the Great Valley, agricultural land has not been abandoned 
to the same degree as on the ridges on either side of it and on the Pied-
mont farther east. The fertile limestone soils in the lower part of the 
Valley have been for the most part continuously in pasture or crops. 
However, even within the Valley there are hill lands that have been allowed 
to revert to forest. Here the succession most commonly begins with 
scattered red-cedars (Fig. 25), which in time become more closely spaced. 
They may either form pure stands or be interspersed with hardwoods such 
as redbud and black locust. As in the old field pine areas, red-cedar 
represents a relatively shortlived, intermediate stage that eventually 
gives way to hardwood on these sites, although it has always been present 
as a minor species of the area. Its presence on abandoned fields in the 
Valley constitutes a problem for apple growers because it is an alternate 
host for Gymnosporangium juniperi-virginianae, the cedar rust disease of 
apples. In 1914 the General Assembly of Virginia passed the Cedar Rust 
Law which enables apple growers to get rid of red-cedars growing near 
Jipr11 ltl. l'w-t tt&ro1 or t.uli~tnoe ~m olrl puwrt l.and north of 
Sld.11a, Van. Ttr,tnh. 
• 
,,, 
their orchards.1 This authority is not always used, however, and infected 
cedars may be seen growing not far from apple orchards north of Harrison-
burg. 
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(4) The Blue Ridge, formerly covered by oak, chestnut, and other 
hardwoods, has old field successions similar to those on the Parallel 
Ridges. The same species are present--Virginia pine, sassafras, per-
simmon, etc.--as shown in Figure 19. The northern Blue Ridge exhibits a 
number of formerly pastured or cultivated fields that have been in the 
process of reverting to forest since the area was established as a National 
Park in 1936. A typical example is at Tanners Ridge, a northwest-facing 
slope on the Skyline Drive, north of Big Meadows. Young trees of black 
locust, none exceeding 4 feet in height, are the most common woody plants 
here. More conspicuous but less numerous are pines (Virginia, pitch, and 
white), averaging 8 to 10 feet in height. There are also a few red-cedars 
and clumps of alder present, with a dense ground cover of annual,forbs. 
The open, level fields that gave Big Meadows its name also show the incip-
ient stage of reversion to forest, although it has sometimes been regarded 
as a natural Ubald.n The meadow is still largely grass but is sparsely 
dotted with young red-cedars and an occasional pine. This succession re-
sembles that of the more fertile lands of the Valley and is not typical 
of most of the Blue Ridge where soils are thinner. Farther south, where 
the Blue Ridge is not included in the National Park, some of the ridge 
lands are still being used as pasture (Fig. 20), but such lands are mostly 
in poor condition and will probably soon be abandoned even without the 
1 s. A. Wingard, in The James River Basin, p. 96. 
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stimulus of park status. 
(5) On the Inner Piedmont, where Lederer's ttsavanae" were once 
interspersed among the nvast forest, II abandonment of farm land has taken 
place on a large scale. As elsewhere in the study area, the trees occupy-
ing abandoned land are predominantly Virginia pine mixed with black locust, 
sassafras, persimmon, dogwood, tuliptree, and other hardwoods. On the 
thinner soils, establishment of this old field forest is generally pre-
ceded by a growth of "broom-sedge, " a pioneer grass that is especially 
common on eroded, worn-out soils. Broom-sedge was noted as the charac-
teristic growth on old fields by Clayton as early as 1688, but he failed 
to record that it may be followed by a forest grov~h. The difference in 
successions on different types of land was observed by Weld in 1800: 
"In some parts of Virginia the lands left waste ••• throw up, 
in a very short time, a spontaneous growth of pines and cedars; 
in which case •••. they recover their former fertility at the end 
of fifteen or twenty years; but in other pfrts many years elapse 
before any :verdure appears upon them. • • n 
Broom-sedge is generally regarded with disfavor when it invades a field, 
Core calling it none of our most widespread and pernicious weeds.n2 
Massey, on the other hand, considers it of value in controlling and re-
storing soil: "Broom-sedge does not ruin fields and pastures, but comes 
in and occupies these, because the soil has been mismanaged by man.n3 
Although this species is particularly widespread as a successional stage 
on the Piedmont, it occurs throughout the Middle Appalachian area. As 
l Weld, P• 117. 
2 Core, Outlines of the Flora of ~rest Virginia, P• 53. 
3 A. B. Massey, in The James River Basin, P• 76. 
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noted above, it may either persist for a considerable time or it may 
give way to tree species which soon occupy the land. 
b. Noxious plants 
Although most of the peregrina tors or "weeds" are exotic plants 
that have been introduced either by or with man, there are also certain 
noxious indigenous species that have increased their range as a result of 
changes in the biological and physical environment that have been brought 
about by man. Broom-sedge, discussed in the preceding section, is one 
example; some other indigenous plants that fall into this category will 
be discussed in this section. 
(1) Stock-poisoning plants include some of the most decorative 
and prized species of the area. Outstanding among these is the mountain 
laurel,1 Kalmia latifolia, Which is protected in some areas for the beauty 
of its flowers (Fig. 21). This species and its less common relative, 
· !· angustifolia, tend to occupy old pastures on sterile soil and are 
highly toxic to li~estock that are allowed into such pastures. The great 
rhododendron, ~· maximum, contains the same poison but is less dangerous, 
both because it is less palatable to stock and because it does not grow 
well in the full sun of open pastures. 
(2) Poison ivy (Rhus radicans L.) is a species that has increased 
considerably in abundance since precolonial times. Bakeless has observed 
that "curiously enough none of the early explorers mention poison ivy, 
1 According to Chesnut, the common name "laurel" is used north of 
Maryland for Kalmia latifolia, while this plant is called "ivy" 
farther south (USDA Farmers Bulletm 86, 1898, p. 26). 
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loblolly pine for use on the Coastal Plain and the lower Piedmont. The 
nursery at Charlottesville grm~s some seedlings of white and red pine for 
use in the mountain regions, and a small amount of Virginia pine for use 
on eroded soils.1 Other native species grown for planting include short-
leaf pine, pitch pine, black locust, and black walnut--approximately in 
that order of abundance. Seedlings of tuliptree are in demand by pulp 
users, but difficulties have been encountered in growing nursery stock. 
West Virginia maintains a forest tree nursery at Parsons, near 
Elkins. Maryland also maintains a tree nursery, with a capacity of 10 
million seedlings per year. 
Plantings of indigenous species within the study area consist 
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principally of red and white pines, of which the most widely planted species 
is red pine. Although this tree is somewhat out of its range in the Middle 
Appalachians, growing naturally only at one locality in Pendleton County, 
West Virginia, it is ver.r successful in plantations in the area. 
(2) Roadbanks are a very common type of disturbed area where 
planting is carried on. In all three states of the Middle Appalachians 
steep roadbanks are seeded with various grasses or legumes, most of them 
improved strains of exotic species, but the ultimate aim where feasible 
is usually to establish a permanent cover of native woody species. Such 
species often become established without human assistance, but where 
faster results are required plantings may be made. The principal woody 
species used for this purpose is Virginia pine. In Maryland, it has been 
found that if Virginia pine is topped at 4 feet when it is 5 to 10 feet 
1 Personal communication by Mr. Heltzel, forester at the Charlottesville 
nursery, May 1959. 
tall, its top growth will be inhibited causing it to spread and become a 
valuable slope cover plant.1 Native shrubs that are planted to stabilize 
roadbanks in Maryland include dogwood, sumac (Rhus typhina), shrub-yellow-
root (Xanthorhiza simplicissima), cho~eberry (~ronia spp.), and various 
species of rose and Viburnum. A shrub species favored by landscape en-
gineers in both Virginia and Maryland is the coralberry (Symphoricarpos 
orbiculatus), but there is some opposition to use of this shrub because 
in same of the limestone sections of Virginia it has·become a pest.2 Here 
is another case of a native plant that is viewed both favorably and un-
favorably by different sections of the population. Virginia also plants 
. 
dogwood, red-cedar, holly, and wax myrtle on its roadbanks. In West 
Virginia, trees are generally not planted on roadbanks but are left where 
possible during grading operations, and reliance is placed on germination 
of seeds from nearby sources:3 
(3) Tree crops, intentionally grown in a semi~wild state for nuts 
and other products, are a ty.pe of cultural vegetation that is seldom en-
countered in the area. In 1929, the geographer J. Russell Smith urged 
land-owners in the Appalachians to grow such crops as hickory nuts, hazel 
nuts, honey locusts, and ·acorns, as is done in some European forests.4 
Advocating establishment of an "Institute of Mountain Agriculture, II he 
1 Personal communication from Charles R. Anderson, Lan~scape Superin-
tendent, Maryland State Roads Commission, 1959. 
2 Personal communication from R. L. Nicar, Landscape Engineer, Virginia 
Dept. of Highways, 1959. 
3 Personal communication from George A. Shears, West Virginia State 
Superintendent of Roadside Development, 1959. 
4 J. R. Smith, Tree Crops; A Permanent Agriculture (1929), passim. 
contended that in addition to their value in restoring a cover to defor-
ested land, some of these species would produce crops more valuable than 
anything else that might be grown on steep hillsides. The Department of 
Agriculture from time to time has sho1ill1 mild interest in the possibilities 
of such plantings, but little has resulted in the way of actual plantings. 
3. Exotic plants 
a. Herbaceous species 
Most of the exotic species in the area, naturalized as well as 
cultivated, are herbaceous. Herbaceous annuals do not constitute con-
spicuous part of the plant landscape throughout the year, but during the 
growing season many naturalized weeds occupy roadsides and waste placeso 
The exotic plants that have become established as ''weeds" have been 
studied in great detail, and it will suffice here to mention only certain 
representatives of this category that have spread in abundance away from 
inhabited areas. 
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The genus Euphorbia contains not only many native species but a number 
of naturalized exotics as well. Of these, the most important in the moun-
tain area is E. lathyris, lmown as caper-spurge or ttsassy jack" in the 
mountains. Although originally introduced as an ornamental, it has become 
widely naturalized and is economically important because it is poisonous 
to livestock, especially sheep. 
Construction of roads into the more remote mountain areas has brought 
weeds with them. One of the most aggressive of the recent arrivals is hawk-
weed (Hieracium pratense), which was first collected in West Virginia in 
1 1916. Within a few years this species had spread to every county of the 
State. The writer found it growing abundantly in the vicinity of Spruce 
Knob Lake and along the road that crosses Spruce Mountain near its summit. 
On the summit of Spruce Knob itself a small colony of hawkweed had estab-
1 
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lished itself by the summer of 1959. The preference of most exotic species 
for pastures rather than rocky or forested slopes of mountains is demon-
strated by the fact that in a small grassy area only a quarter of a mile 
from the summit (Fig. 23) Core in 1929 listed a do~en plant species alien 
to the locality, most of them exotics from the Old World.2 Thirty years 
later only one of these, Rumex acetosella, was established on the summit. 
In disturbed habitats along roadsides, weeds constitute a wholly dif-
ferent type of community from that of the forests or fields a short dis-
tance away. To the extent that they stabilize the soil while a more 
permanent type of vegetation is becoming established, they are looked upon 
favorably by the highway engineer. But annual species are not very satis-
factory for this purpose as they die and leave the ground exposed in winter 
when a cover may be most needed. Therefore, plantings on exposed road-
banks are usually of perennial herbaceous species, either as a permanent 
cover or to hold the soil while woody vegetation is becoming established. 
The species used vary according to the state and local conditions, but 
few are native plants. In all three states of the study area the best 
grass for stabilizing steep slopes along roads is considered to be Kentucky 
1 J. C. Myers, liThe Genus Hieracium in V.fest Virginia," Castanea, vol. 15 
(1950), P• 95. 
2 E. L. Core, "Plant Ecology of Spruce Mountain, West Virginia," Ecology, 
vol. 10 (1929), P• 11. 
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31 Fescue. This is a domestically improved strain of the tall fescue 
(Festuca elatior var. arundinacea), which was naturalized from Europe. 
Other European grasses that are used commonly are orchard grass (Dactylis 
glomerata) and perennial rye grass (Lolium Eerenne). Certain legumes are 
also used for this purpose, such as Serecia Lespede~. 
Two exotic vines are also used for stabili~g steep slopes along 
roadcuts and fills. Kudzu (Pueraria lobata) is an Asiatic vine that grows 
ver,y rapidly and is widely used in the.South for planting on high, steep 
slopes. In most of West Virginia the climate is too severe for it to 
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grow well, but in southern Virginia it is widely used, especially on 
slopes with a southern and western exposure. It can be seen growing 
abundantly on the steep banks bordering u. S. Route 11/460 west of Roanoke, 
but it is not common farther north. This plant tends to choke out the 
native vegetation and therefore is not used where a natural cover is de-
sired. The other vine used for roadbank stabilization is the contro-
versial Japanese honeysuckle, discussed below. 
b. 'fr.Toody species 
(1) Japanese honeysuckle. Although woody plants are far less 
numerous than herbaceous species among naturalized exotics, in some situ-
ations they are more conspicuous. In Chapter V the early introduction of 
most of the alien species now naturalized in the area was discussed. The 
woody exotic that is most widespread today, however, is a relative late-
comer, Japanese honeysuckle (Lonicera jaEonica). Occurrence of this spe-
cies in the southern states was first recognized in the botanical liter-
ature by Small, who recorded it in South Carolina in 1892. It was not 
until 1946 that it was described by a geographer as a significant part of 
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the southern landscape.1 Since its introduction to the United States 
at about the time of the Civil War this species has spread rapidly. The 
speed with which it has spread, according to Meigs, results from tta com-
bination of human activities and the natural qualities of the plant itselfU 
--its fragrant odor, attractive flowers and evergreen leaves, its ease of 
propagation both vegetatively and by dissemination of its seeds by birds, 
and its rapid growth. Through much of the area, Japanese honeysuckle is 
a common sight along fences bordering pastures, and may often be seen 
climbing on roadside trees as well. The distinctive landscapes resulting 
from spread of this species will be described in a later part of this 
chapter. 
Japanese honeysuckle is an excellent plant for soil stabilization, 
and for that reason it has been planted extensively on road and railroad 
embankments. It is still favored by engineers for this purpose but is 
used cautiously. In Maryland, it is only used where it can be controlled 
because it is na terrific weedtt in that state.2 The State Road Commission 
of West Virginia uses it on some rocky slopes where grass cannot get started 
or grow well. Likewise in Virginia it is still used to some extent, as 
the Department of Highways considers it "one of our best ground covers, 
but it is not accepted whole-heartedly by the public.n3 
The protest against use of Japanese honeysuckle comes mainly from 
foresters, because of its tendency to spread into woods and choke out the 
1 P. Meigs, ttLianas of the Eastern Woodland" (abstract) Annals Assoc. Am. 
Geog., val. 38 (1948), P• 93. 
2 C. R. Anderson, personal communication. 
3 R. L. Nicar, personal communication. 
trees. O'Byrne describes this plant as "the most serious threat to prof-
itable timber growing, especially east of the Blue Ridge,n and as none of 
the major threats to forest growth throughout the LJames Rive~ basin and 
adjoining terri tory. u1 
The threat is greatest in young forests on fertile soils, where 
tree-grmrlng could be most profitable. Fernald describes the species in 
unusually emphatic terms: 
"• •• a most pernicious and dangerous weed, overwhelming and 
strangling the native flora and most difficult to eradicate; 
extensively planted and encouraged by those who do not value 
the rapidly destroyed indigenous vegetation.u2 
Research foresters are giving attention to methods of controlling or erad-
icating Japanese honeysuckle. The New Lisbon Center of the Northeastern 
Forest Experiment Station has experimented, with moderate success~ with 
use of 2, 4-D and amiz:ol for this purpose) On the other hand, this plant 
offers no problem to farmers (except in farm woodlots and orchards), as 
it is eaten by livestock and therefore is easily controlled in pastures. 
It is defended by game conservationists and hunters for the cover it pro-
vides small game. 
(2) Ailanthus, or tttree-of-heavenlj is the second of the two 
woody species that have been naturalized so extensively that they consti-
tute a conspicuous part of the landscape (Fig. 24) • Whereas a century 
ago this tree, as reported by Darlington, grew chiefly around yards and 
gardens, today it is most conspicuous along country roadsides. It is 
1 W. 0 1Byrne, in The James River Basin, P• 421. 
2 Fernald, Gray's Manual of BotanY? P• 1334. 
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3 Northeastern Forest Experiment Station, Annual Report for 1958, (1959), p. 6. 
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remarkably similar in habit and general appearance to the native sumac 
(Rhus typhina), and when not in flow·er or fruit the two cannot be dis-
tinguished at a distance. Both plants grow in the same type of habitat, 
particularly in disturbed soil along road~ides, and both are fast-growing 
but not particularly tall species. Ailanthus propagates readily from 
basal suckers, which contributes to its rapid spreading. It is never 
271 
found in the forest, except those occupying old fields, and when encountered 
in a se-emingly remote and "wild u locality the tree is a certain indicator 
that there is or was somewhere in the vicinity a farm where it was once 
planted. 
(3) Other trees in the category of naturalized exotics include 
the paper-mulberry (Broussonetia papyrifera) and paulownia (Paulownia 
tomentosa), both Asiatic trees that share the ability of ailanthus to pro-
pagate by suckers. Although occasionally seen along country roads in the 
study area, such trees usually have the appearance of plantings, and 
neither species has spread naturally to the extent that ailanthus has. 
Paulownia is especially favored in roadside planting because of the beauty 
of its flowers. Somewhat related trees that resemble paulawnia in their 
foliage and are likewise planted widely are the two catalpas (Catalpa 
speciosa and~ bignonioides), both of which are native to North America 
but not to the Middle Appalachian area. The catalpas are usually found 
along roadsides or in the vicinity of settlements, where they have spread 
naturally from plantings. 
Finally, some species that are commonly grmin in orchards have 
become naturalized locally, as the common pear (Pyrus communis) and apple 
(P. malus). Such occurrences are sporadic, and the species do not con-
stitute prominent elements of the landscape except when planted in culti-
vated orchards. 
4. Landscapes of cultural vegetation 
The species comprising cultural vegetation, whether native or natural-
ized, that are of most concern to the geographer are those abundant enough 
to contribute substantially to the total landscape. Certain landscape-
types in which such species are prominent can be readily distinguished in 
the Middle .Appalachians. These are briefly described here as "cultural 
vegetation landscapes." They may result either from creation of a new 
habitat by man, or from introduction of new ~pecies (either intentionally 
or unintentionally) by man, or a combination of the two. Where a former 
forest has been removed and a new one is now replacing it, as is happening 
over large areas throughout the mountain region, this is not regarded here 
as a cultural landscape, even though the species composition of the new 
forest may not be identical with the old. But where the former forest 
has been replaced by a different vegetational formation, it is considered 
to be a "man-made" or cultural vegetation landscape. Some of these have 
been mentioned already in the discussions of successions and of species 
comprising the cultural vegetation, but here the emphasis will be on the 
landscape rather than its component species. 
The landscape-types here recognized differ widely as to the area they 
occupy and the degree of continuing human activity required for their 
maintenance. Some represent a static condition, either because they are 
considered desirable and therefore are maintained by the owners of the 
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land or because the conditions necessary for further change are not now 
present. Others are a temporary phase in the changing landscape, resulting 
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from changes in type of land use. In the discussion to follow, these dis-
tinctions will be pointed out as they apply to the various landscape types. 
a. Pasture savannas 
By far the most widespread cultural vegetation landscape in the 
Middle Appalachians, particularly in the Great Valley but occurring in all 
of the subregions, is the ltpasture savanna.u1 This is a condition inter-
mediate between the farm pasture that is used intermittently in crop rota-
tions or at least is seeded and mowed, and a forest range in which live-
stock are allowed to graze in the unaturaltt woods. The pasture savanna 
consists of land that has been largely cleared of forest but where an 
occasional tree of the natural growth is still present. These may have 
been left intentionally to provide shade for livestock, or they may have 
seeded by accident, or they may occupy rocky areas or field borders where 
clearing is impractical or useless. 
A pasture savanna may have a more or less constant balance between 
trees and grassland, when the stock prevent increase in the number of 
trees yet do not graze so heavily that all tree reproduction is killed by 
trampling or browsing. Thus as long as the area is grazed with a certain 
degree of intensity it will retain its present characteristics. If graz-
ing is discontinued, the forest succession characteristic of the particular 
locality will begin and forest will eventually take over the pasture 
(Fig. 25). If, on the other hand, -the pasture is over-grazed, no repro-
duction will be able to survive, and when the existing trees die they will 
not be replaced (Fig. 26). In such a situation, erosion and decreased 
1 This and the other terms used here for landscape types, except 
"honeysuckle landscapes," are the writer's designations. 
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carrying capacity eventually cause use of the field as pasture to be dis-
continued, and the forest succession begins as in the case above, but 
usually with shrubs or brambles rather than trees (Fig. 22). A typical 
pasture savanna in the lower Shenandoah Valley is shown in Figure 27. 
Here the trees are growing among limestone outcrops, while the remainder 
of the area is in grass. The principal tree species are black locust, 
hackberry, slippery elm, ,American elm, and black walnut, with diameters 
up to 24 inches dbh. The pasture itself consists mainly of meadow grasses 
but also contains some weeds such as yarrow and blue-weed. A second type 
of pasture savanna, in the Shenandoah Valley near Strasburg, is shown in 
Figure 28. Here the fields were invaded by red-cedar about 10 years ago, 
but the cedars do not appear to be increasing in number at present. The 
pasture contains an abundant growth of blue-weed, the species noted by 
Asa Gray as so abundant in the Valley 116 years earlier. 
b. Lower-slope forests 
This temporary landscape-type reflects a change in land use that 
took place in many parts of the area a few years ago and is still contin-
uing. As mentioned in the discussion of successions~ a great many fields 
and pastures on steep hillsides were abandoned in recent years. Such 
abandonment was especially prevalent during the economic depression about 
25 years ago, and most of these former fields are forested now. MUch of 
the valley land was retained in cultivation or pasture, extending up the 
lower slopes of the adjacent hills. After World 1Nar,II a second wave of 
land abandonment occurred, this time affecting many of the lower slopes 
almost down to the alluvial bottomland in the valleys. Most of these 
slopes have seeded naturally, usually with Virginia pine although other 
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pines and red-cedar are also found on them. Such stands are usually very 
dense, and on the slope there is a sharp line of demarcation between the 
young, dense lighter-green trees of the lower slope, and the older, larger, 
dark-green forest above. The extent of the transformation from pasture 
or cropland to forest in recent years is indicated by the fact that in 
the mountain region of Virginia alone the total forest area increased by 
65o,ooo acres, or 13 percent, between 1940 and 1957.1 
c. Forest plantations 
There are several well-established forest plantations, nearly all 
of softwoods, in the Middle Appalachians. Extensive plantings of red pine 
have been made in recent years near Spruce Knob Lake, in the Monongahela 
National Forest. In 1946, 115,000 red pine seedlings were set out in the 
Big Run Demonstration Area, in this vicinity, and appear to be doing well. 
Other plantings of red pine have been made more recently in the same gen-
eral area (Fig. 29). This species is used so widely because it combines 
commercial value with freedom from disease and pests. 
White pine has been used on many plantations in the past and is still 
one of the chief species planted in Maryland, although its susceptibility 
to blister rust and white pine weevil makes it less highly regarded for 
this purpose than is red pine in most of the area. A tract of 70 acres 
of old farm lan~ at Clover Run, in the Monongahela National Forest, was 
planted with white pine in 1933 and has proved very successful. These 
trees have not been affected by either of the pests mentioned above and 
have attained heights of 65 to 70 feet in 25 years. They are reported to 
1 M. B. Bryan, Forest Statistics for the Mountain Region of Virginia 
(1958), P• 1. 
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be perhaps the fastest-growing stand of white pine in the United States.1 
In the George Washington National Forest there are now 1,008 acres of 
softwood plantations, chiefly of red and white pine.2 They are mostly 
from 20 to 30 years old (Fig. 30). The trees are periodically pruned and 
thinned to improve the quality of the stand, the wood that is removed 
being used for pulp. The only trees currently being planted in this 
National Forest are in small It spot plantings," which are not plantations 
in the usually accepted sense. 
Maryland has no land in National Forests but carries on a small amount 
of reforestation on open lands in its State forests; a total of 278 acres 
were planted during the year 1956-57~ Seedlings of forest trees are 
distributed to private landowners from the State nursery, i11hich has a 
capacity of lO,ooo,ooo seedlings per year; in 1956-57 the actual produc-
tion was 3,500,000 seedlings.4 The chief species grown are white pine 
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for the western areas and loblolly pine for the coastal plain, but European 
species such as Scotch pine are also used to some extent. 
The most extensive plantation in the area is on former spruce land 
south of Davis, West Virginia, now in the Monongahela National Forest. An 
area of 2,462 acres between Davis and Canaan Mountain was planted between 
1925 and 1933, using a total of 1,559,300 trees of No~ray spruce (Picea 
1 H. w. Yawney and G. R. Trimble Jr., "West Virginia's unusual pine plan-
tation," Jour. Forestry, vol. 56 (1958), p. 849. 
2 Personal communication from W. F. Merrilees, Acting Forest Supervisor, 
1959. 
3 Maryland Board of Natural Resources, Fourteenth Annual Report (1957), 
P• 95. 
4 Ibid.' pp. 102-103 • 
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abies). This stand does not have the appearance of a plantation, re-
portedly because the planting crew could not find enough spots of soil 
in the barren, rocky ground to permit placing the seedlings in the usual 
straight lines. Nevertheless, the trees are growing well and form a 
dense forest (Fig. 31) that will some day be harvested. Growing among 
the spruce trees are scattered trees of red maple, pin cherr.y, tuliptree, 
and an understor.y of kalmia, great rhododendron, bracken, and service-
berry (Amelanchier laevis). 
There is a marked contrast between the planted area and the adjoining 
forest where only natural vegetation is growing. In the latter the prin-
cipal tree is red maple, with some beech and other hardwoods, but no 
spruce has become established spontaneously. The attitude of the local 
population toward these spruce plantations is indicative of a radical 
change in attitude toward fire in general in recent years. According to 
the District Ranger, "the people are very proud of these stands; they 
would do anything to help protect them.tt Without such a changed attitude 
toward the forest, the stand would have little likelihood of reaching 
maturity. 
d. Forest clearings 
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A type of cultural vegetation landscape that is small in total area 
but widespread in certain regions is the "artificial" forest clearing 
created and maintained for wildlife. Hundreds of such clearings, in a 
sense the reverse of forest plantings, have been developed in the mountains 
of West Virginia by wildlife managers of the Conservation Commission, and 
in Maryland by the Department of Game and Inland Fish. They consist of 
forest openings a few acres in size, made either by bulldozing a clearing 
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in the forest or by developing an old agricultural field. They are seeded 
to grasses, clovers, and lespedezas, and fruit-bearing trees, vines, and 
shrubs are planted around the margins. The fees collected from sale of 
hunting licenses are used to pay for the work, creating clearings that 
presumably will be maintained indefinitely. 
Another type of artificial forest clearing is along power-line rights 
of·way (Fig. 32). In order to avoid disturbance to the wire~ by growing 
vegetation and to permit ready access to the wires, such areas are usually 
kept clear of all tree growth. Only herbaceous plants and shrubs are 
allowed to grow, and, as in the case of game-management clearings, regu-
lar maintenance keeps the forest from re-occupying the area. 
e. Spruceland barrens 
Part of the land of the Allegheny Upland that was formerly forested 
with spruce and its associates now supports a new forest, chiefly of 
northern or central hardwoods but with spruce on some of the higher ridges. 
Over a large part, hov1ever, no forest has even begun to regenerate. The 
vegetation that now occupies such areas is of several distinct types, de-
pending largely on soil and moisture conditions. The heath scrub and sod 
types were mentioned earlier in this chapter. Allard and Leonard have 
studied in considerable detail the present vegetation of the areas east 
of Davis that formerly supported the most dense stands of spruce, and the 
floristic composition of this vegetation is described in the published 
report of that study. A few descriptive passages will indicate its general 
aspect:1 
1 Allard and Leonard, P• 23. (Latin names of plants mentioned have been 
deleted here to shorten the quotation.) 
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llToday Canaan Valley is a great, damp meadow with few trees 
anywhere -- a great wilderness of glade and open mossy bog, 
grassland and brush, with hundreds of heads of steers wandering 
over an immense pasture land. 
liThe Stony River Valley high up beyond the lofty Cabin 
].1ountain rim is even more desolate with rocks, briars, fireweed, 
brush, brake and hayscented fern, and an invading fire-subclimax 
growth of poplar, bird cherry, mountain holly, and many others.u 
The area in the immediate vicinity of the town of Davis (Fig. 10), 
which was deforested in 1883, has a surface of soil rather than rock 
fragments, but even here there are no trees except a scrubby growth along 
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the Blackwater River. After these areas were deforested strenuous efforts 
were made to convert them to agricultural use, and thousands of pounds of 
seed of such grasses as timothy, orchard grass, and red top were sowed.1 
These efforts all failed, except for some areas in the upper Canaan 
Valley which are still farmed, and today poverty-grass and other wild 
species of Danthonia dominate much of the former spruce land. Although a 
succession of forest trees such as red maple and pin cherry has begun in 
some of the deforested land, over large areas the soil humus was so com-
pletely destroyed by fire that conditions suitable for natural reforesta-
tion are not present. Therefore a large part of the Uspruce barrens,n 
both with rock and sod surfaces, are in a relatively static condition 
vegetationally. 
f. Roadside margins 
For the person seeing the area by automobile, one of the commonest 
cultural vegetation landscapes is that of the roadside margin. Even in 
terms of area this type is important; although only a few feet wide at any 
1 Ibid., P• 25. 
one place, areas bordering the thousands of miles of roadways in the 
Middle Appalachians make a total of considerable magnitude. This land-
scape type derives its distinctiveness from the fact that in the course 
of road construction and maintenance the soil along the roadside is 
thoroughly disturbed or replaced by a different soil and thus presents 
a totally different habitat from that of the woods or fields only a few 
feet away. Not only the soil but moisture and light conditions are also 
radically different; consequently a distinctly different type of vegeta-
tion develops on all but those few narrow roads on level terrain where 
there is no marginal area between the road and forest. Where erosion is 
not a problem the roadside vegetation seeds and becomes established 
through natural processes. The species are apt to be naturalized weeds 
which are especially well adapted to occupy disturbed, open ground. 
Native.grasses sueh as broom-sedge and wild oat-grasses also commonly 
occupy these sites. Of the native shrubs, common species are poison ivy, 
staghorn sumac, brambles, and coralberry. The naturalized ailanthus also 
is common in this habitat.. The "pioneer" trees that invade abandoned 
fields find a similar environment on many road margins; hence scattered 
trees of Virginia pine, sassafras, and persimmon are common. 
Where cuts are made through rocky terrain, even steep slopes will 
often develop an adequate cover naturally; such sites have little soil to 
erode but may have many cracks in the strata that hold water and provide 
anchorage for roots. Such a roadbank in the Blue Ridge, where there has 
been no planting or seeding but where a good growth of black birch is be-
coming established, is shown in Figure 33. 
Where cuts and fills consist of loose earth, efforts are usually made 
288 
rUw-lt !) . lt«l4 tlLit &)f"!C 1"'5 i!t:<!V. <'9J 111 lllu1t loUC.v• t'l<ft vl· 
'.fll:fllo':'llh<•ro0 ~'~'"~"'JI oeeupl..S oq n•~npJ. I:~<;JO;t.b o! Vl"l\~ )~r'C;'! • 
• 
to stabilize them by artificial planting with the species mentioned 
earlier in this chapter. Mowing is usually part of the maintenance where 
grass is planted, but steep high slopes are not mowed, both to reduce ex-
pense and to permit regeneration of native gro1~h. On most roadsides 
except the llparkwayn type, natural regeneration is usually encouraged by 
highway engineers. 
g. Honeysuckle landscapes 
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The Japanese honeysuckle_, formerly planted widely and still planted 
occasionally, has spread to adjacent woods to such an extent in some 
places that it forms a series of landscape-types quite different from its 
growth on roadsides. Meigs distinguished the following four types, which 
merge into one another in a sequence of increasing destructiveness: (1) 
Fence-rmv gro~nh; (2) Bramble tangles; (3) Shrouded woodlands--the most 
spectacular type, !lin which the small trees have been bent or broken and 
their remains smothered in mounds of vines n; and (4) Hummocky mats, which 
in time would result from killing off all the old trees in the "shrouded 
woodlands.n1 Figure 34 shows a stage intermediate between (2) and (3), 
where honeysuckle vines have climbed to the tops of trees near the road-
side and are in the process of forming "shrouds" as the growth increases 
in density. 
1 P. Meigs, loc. cit. 
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5.. Summary 
The cultural vegetation of today is the visible expression of the 
effects of man's occupance of the land for countless centuries. Although 
the influence of man on the vegetation of North America increased markedly 
after the ar~val of Europeans, it was not manifested simultaneously 
throughout'the area or in a constant rate of activity. Rather, the 
changes in vegetation brought abqut by man have taken place in a series 
of more or less sudden episodes in various parts of the area: first 
a wave of land clearing in the valleys and plateaus, later a period of 
farm abandonment followed by return of forest to some of the cleared 
lands; now a burst of logging activity in hitherto undisturbed stands, 
then a long period during which the forest grows back or perhaps is re-
placed by some other type of vegetation. Or the change may take the form 
of a sudden spreading of some newly arrived exotic species, followed by 
a period during which it maintains itself in an ecological niche but does 
not materially extend its range. Today there are certain governmental 
policies that seem to militate against further sudden changes in vegeta-
tion::: the policy of preserving nnatural" conditions in park areas, 
llsustained-yieldll forestry on national forests and tree farms, quarantine 
control of imported plant material, and the multiplicity of programs for 
aiding and advising farmers as to the best use of their land. It would 
be an illusion, however, to believe that a long period of vegetational 
stability lies ahead, for changes in population density, in values of 
land and forest products, and in the total biotic complex are certain to 
affect. the vegetation in the future in ways that now can only be surmised. 
The natural ttclimaxtt vegetation--whether viewed as a theoretical state 
or as a formerly widespread, stable type of vegetation--has no counter-
part in cultural vegetation. None of the ncultural vegetation landscapes" 
that have been described here , except certain honeysuckle landscapes and 
perhaps some of the spruceland barrens, could maintain themselves indefi-
nitely without man 1s continued attention. In this respect they resemble 
the more obvious forms of cultural vegetation in a domestic garden or 
cultivated field. Eventually, if not purposely maintained in their pres-
ent condition, they will revert to a wholly ttnaturaltt state in which the 
only evidence of man's former intervention is the presence of certain 
species that formerly did not grow in the area. No sharp line can be 
drawn between natural and cultural vegetation, and in many parts of the 
area the vegetation is in various stages of transition from one to the 
other. 
There is a strong relationship between slope and the persistence of 
cultural vegetation. This study has shown a major difference to exist 
between areas of low to moderate slope, where the influence of man is and 
has long been paramount in bringing about and maintaining a change from 
natural to cultural vegetation, and areas of steep slope, where for the 
most part natural vegetation has returned in modified form after having 
been removed by human agencies. 
The natural vegetation that has reclaimed many deforested mountains 
and valleys is remarkably like that of the primeval forest in general 
aspect but is different in certain particulars. Natural cataclysms in 
the primeval forest (windstorms, gla~e, lightning-generated fires, etc.) 
undoubtedly caused even-aged stands to develop here and there, but they 
were less common than now. In the coves and other protected sites trees 
several hundred years old were formerly not uncommon, blt such trees are 
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rare today. Changes in species composition have also taken place. Most 
notable is the disappearance of chestnut which was formerly conspicuous 
in much of the area. Also, valuable species such as walnut and black 
cherry have decreased in relative abundance in many of the forests, and 
there is a greater proportion of such species as yellow pines which are 
favored by disturbance ef the forest. 
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On certain lands, however, the former forest type is returning slowly 
or not at all. Over large areas of the Allegheny Upland, formerly covered 
by spruce and associated species, logging and fire have so altered the 
environment that the spruce forest is not lll{ely to return without assist-
ance by man. Where planting has been carried out on such lands a new 
spruce forest is now thriving (although the native red spruce has been re-
placed by an alien species), but the cost of such planting is prohibitive 
over large areas. In oth~r places the former spruce land now supports a 
growth of red maple or other ecpnomically inferior species of trees, or 
it is a scene of bleak sod plains, heath scrub, or rocky barrens. Some 
of these show no evidence of further change, while in others the spruce is 
slowly returning to its former position. 
The natural grasslands that formerly occupied a few small parts of the 
area have mostly disappeared long ago. Improved drainage and prolonged 
cultivation of the Inner Piedmont have caused the seasonally inundated 
nsavannas" of precolonial times to be replaced with farm pastures, or-
chards, woodland, or semi-artificial "Pasture savannas • II 
Excepting these natural grasslands and some of the former spruce forests, 
the natural vegetation of the Middle Appalachians is so durable that over 
most of the area it is not likely to be permanently replaced by any other 
formation unless with the continued intervention of man. 
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ABSTRACT 
The extent and nature.of human modification of vegetation were 
studied in the middle portion of the Appalachian Highland. The area of 
study, from the New River and Roanoke Gap in southern Virginia to the 
Maryland-Penns~lvania boundar,r, includes portions of the Inner Piedmont, 
Blue Ridge, Great Valley, Parallel Ridges, and eastern Allegheny upland. 
The vegetation at various periods of history, and the human activities 
that have caused it to change, were studied by historical methods. The 
cultural influences effective today and the resulting types of cultural 
vegetation were studied by field observation. 
I 
The primeval vegetation of the region was continuous forest except 
in a few places that were too ·rocky to support trees, small areas that 
were temporarily deforested by natural cataclysms, and scattered areas 
of grass on marshy, seasonally inundated land. Indians modified this 
vegetation to som~extent in the precolonial period, chiefly by the use 
of fire, but the degree of modification varied considera~ly from one 
part of the area to another. In the period of settlement, the principal 
man-made changes in vegetation were caused by clearing of valley lands 
for agriculture and the introduction of exotic species that became natural-
ized. Large-scale exploitation followed the Civil War, causing nearly 
complete deforestation of the mountains. 
Fire has been the most effective agency of vegetation change used by 
man from precolonial times until the present century. Organized fire 
protection, starting about 45 years ago, has encouraged return of forest 
to many parts of the area and tends to cause replacement of pine by hard-
woods in some forests. Other significant influences have included intro-
duced diseases (especially the chestnut blight), grazing by domestic 
animals, selective logging, and changing economic conditions which have 
caused abandonment of many farms in the mountains. Return of forest to 
formerly cleared land has also been favored by establishment of National 
and State forests and parks. 
The degree of·human modification of vegetation was found to vary 
widely from one physiographic region and forest type to another. Many 
of the spruce forests that formerly covered the higher mountains and 
plateaus of the ftJLlegheny Upland have been replaced by poverty grass, 
heath scrub, or hardwoods. The hardwood forests that formerly covered 
the Parallel Ridges and Blue Ridge have largely returned by natural 
regeneration but have been modified somewhat. Most of the Piedmont and 
Valley lands are either cleared for agriculture or covered with a young 
forest whose present composition shows evidence of past clearing. 
Landscapes now dominated by various types of cultural vegetation 
include pasture savannas, forest plantations, forest clearings, roadside 
margins, spruceland barrens, and lower-slope forests. Most of these 
landscapes can maintain their present aspect only with the continued 
intervention of man. Without this intervention, the tendency nearly 
everywhere (except on some of the former spruce lands) is for the vege-
tation to revert to its previous state. 
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